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1CHAPTER I
INTRODUCTION
The purpose of this dissertation is to describe and demonstrate the
applicability of a cost-effectiveness technique which can be readily imple-
mented by local educational agencies. The genesis for this technique can be
found in three current educational imiovations and movements.
The first of these movements is the application of systems techniques
in education. This art of applying systems technology is often referred to as
the S3'’stems approach. Pfeiffer (1968) describes the systems approach as
"a disciplined way of using specialists in a variety of fields to analyze as
precisely as possible sets of activities whose interrelationships are very com-
plicated and of formulating comprehensive and flexible plans on the basis of
the analysis. ” "Systems analysis" is a s^monym for the phrase "sj’^stems
approach." Quade (1965a) states that this phrase "refers to formal inquiries
intended to advise a decision maker on the policy choices involved in" reach-
ing a decision, (p. 1) Kershaw and McKean (1959) describe systems analysis
as "the comparison of alternative means of carrying out some function, when
those means are rather complicated and comprise of a number of interrelated
elements. Such analysis could often be called 'economic analysis, ’ since the
aim is to find the best use of one’s resources, but the word 'systems' is useful
in calling attention to the complex nature of the alternatives being compared.
"
2The utility of systems analysis in education should be obvious. Educa-
tional systems consist of a number of interrelated elements. Educational
systems are complicated. There is a need for efficient allocation of
resources. The cost-effectiveness approach described and demonstrated in
this dissertation is an example of the application of the systems approach in
education.
The second innovation in education which contributes to the rationale
for this dissertation is the development of a new concept in budgeting and
accounting. (Levin, 1968, pp. 128-129) Historically, school systems have
lagged behind governmental and private agencies in the utilization of budgetary
concepts. ”It was not until after World War I that a trend in the development
of a school budgeting system was noted. ” (Levin, 1968, pp. 128-129)
Currently, educational agencies are developing accounting and budgeting pro-
cedures which are becoming efficient planning and evaluative processes.
PPBS (Planning, Programming, Budgeting Systems) is the result. First
popular in the Department of Defense during the Kennedy administration, this
approach was mandated by President Johnson for other agencies of the federal
government. (Hartle3L 1968, p. 83) Although PPBS is diagrammatically
simiple, its implementation can be very complex. There are several steps in
the development of a Planned Programmed Budget (PPB);
• State and order long-term institutional objectives.
• Propose alternative programs for achieving these objectives.
3• Determine the resources needed to implement each alternative
program.
• Hypothesize the expected effectiveness of each alternative, using-
historical and research data when possible.
• Select programs for implementation, using cost, effectiveness
and student demographic and profile data.
A school's PPB would then be the statement of objectives, the selected pro-
grams for achieving the objectives, and a budget for resources required to
implement and conduct the programs. The long-term characteristics of the
objectives suggest that the budget should also be planned to cover several
years. Typically, a PPB includes a one year operational budget and projected
budgets for the next four years. (Hartley, 1968, pp. 90-91)
The cost-effectiveness analysis technique presented in this dissertation
provides an approach for analyzing and selecting instructional programs to be
initiated, modified, or deleted in the PPBS context.
The third educational movement which helped to form the genesis of
this dissertation is "accountability." There is growing concern among educa-
tors, taxpayers, and students that the quality of education has and is suffering-
due to the lack of accountability. Accountability is possible only if educational
objectives are explicitly defined in terms that can be measured. This is
lacking in most educational systems. Lessinger and Allen (1969) have stated
that "If educators w'ere required to describe and measure the behavior
expected of each student upon completion of the programs they propose for
4funding, they
,
the taxpayers, and — most important — the students would
profit immeasurably, ” (p. 13G)
An edueational exi^eriment in Texarkana, Arkansas, is currently focus-
ing much attention on accountability. (Elam, 1970) Lessinger (1969) has made
the following comments about this experiment. ’’The Texarkmia plan revolves
around a performance contract in wliich a special teaching group will be reim-
bursed according to how well the students in its program do on a set of
standardized tests Texarkana's implications are vast. If funds for
education depend on educational output, not input, then schools will be con-
cerned with learning, not teaching, and performance measurement may create
a new type of educational planning in this country.
" (p, 37)
The cost-effectiveness approach of this dissertation is highly dependent
upon the availability of stated objectives and the measurement of student per-
formance in achieving those objectives. This analjTical technique is designed
to provide a school system with an approach for answering the questions of
"accountability,
"
All three of the above educational movements are closely related.
PPBS is an example of the systems approach to education. The statement of
program objectives required in planning a school's programmed budget can
well be the basis for educational accountability,
Instrmnental in the concepts of planning and accountability is evalua-
tion. Evaluative techniques provide professional educators with data pertinent
to the planning and operation of educational systems. Evaluation also serves
to identify the degrees of successes of educational programs.
Cost-effectiveness analysis, the comparison of costs - the investment
of resources - and the measurable results of the investment of the resources,
is an evaluative concept which can be used by local educational agencies. Cost-
effectiveness analysis does not make decisions. It provides the decision-maker
with data which will aid him in making better and more realistic decisions.
The decision process remains the prerogative of those persons responsible
and accountable for the planning and operation of the educational system.
This dissertation describes and demonstrates the applicability of a
cost-effectiveness approach which can be readily implemented by local educa-
tional agencies. Although the methodology may be crude at some points, the
basic concept is well-founded and improvements through experience will refine
the cost-effectiveness techniques until they become "second nature" decision-
making tools.
6CHAPTER II
EDUCATIONAL COST ANALYSIS
TECHNIQUES
Introduction
A paradigm for choice includes a number of activities:
• Specification of the objectives,
• Determination of the constraints,
• Elaboration of feasible alternatives,
• Measurement of costs and benefits of feasible alternatives,
• Evaluation and choice. (Judy, 1969, p. 16)
The cost-effectiveness approach presented in this dissertation includes
each of these paradigmatic aspects. However, prior to the description and
demonstration of tlie analytical cost teclmique designed for utilization by local
educational agencies, it is appropriate to discuss the definition and historical
development of educational cost analysis, including both cost-benefit and cost-
effectiveness procedures, and to describe exemplary previous studies.
The tone of this review of cost analysis can best be set by quoting
Andre Renauld, University of Montreal (1969):
Cost-benefit analysis is a down-to-earth technique for decision-
making and it is both excessive and dangerous to concentrate
too much on the theory of it. The theoretical issues involved
in the use of this technique are so wide and far-reaching that
it is difficult to go into them without doing an3dhing but cost-
benefit analysis. It may even be dangerous and self-defeating
to try to abide by all the theoretical requirements in concrete
7situations where the technique itself has no substitute since
decisions are often taken and large chunks of money are often
spent on no measured basis whatsoever, (p. 37)
This theme is reinforced by Cain and Hollister (1969) who while dis-
cussing cost-benefit analysis state that ”it does little violence to the facts to
state that few decisions about social action programs have been made on the
basis of the types of evaluations we have been discussing thus far in this
paper. A major reason for this, we feel, is an inadequate taste for rigor
(or an overweening perchant for visceral judgments) by administrators and
legislators and excessive taste for the purely scientific standards by aca-
demics.” (p. 149) Therefore, the purpose of this review of the literature is
not to confuse with theoretical discourses, but to introduce the reader to
jargon and concepts which are necessary for understanding the utility of cost-
effectiveness analysis as a valuable decision-making tool.
There are three essential coneepts which should be included in an
introduction of cost analysis:
• The cost accounting fmiction,
© The cost-benefit tool, and
9 The cost-effectiveness tool. (Sell et. al
. ,
1968)
These three concepts are used to develop the definition of cost-
effectiveness analysis presented in this study.
8Cost-Accomiting
Cost accounting is an essential component o£ both cost-benefit and
cost-effectiveness analysis. The cost accounting function includes the identi-
fication, categorization and calculation of resources needed (or used) to
support the operation of a program. (Sell et. al
.
,
1968) The products of cost
accounting are:
• A base line aligniiTent of costs accrued, and
• Cost estimating relationships of alternative systems.
(Sell et, al
.
,
1968)
These products provide cost analysis with homogeneous data which can
be used in comparing alternative educational systems or programs.
The identification and categorization of cost data occur on two levels:
geneial and specific. Associated with each of these levels are many categor-
ization schemes. Sell et. al
. (1968) suggests that costs may be generall}''
divided into nonrecurring and recurring costs. McCullough (1965) categorizes
costs as plaiming, developmental (implementation), and operational.
Petruschell and Chester (1963) classify expenditures as either:
» Research and development,
• Investment, or
^ Annual operating costs.
The most prevalent general categorization scheme appears to be the capital-
operating dichotomy, but there is no universal agreement upon the definitions
9of capital and operating. A report on the cost of media systems prepared for
the U.S. Office of Education by the General Learning Corporation (19G8) uses
the capital- operating scheme in classifying costs. All planning and initial
implementation costs were assumed to be capital costs. Expenses associated
with the purchase of equipment, materials, and supplies which have a life
expectancy of longer than one year were also considered as capital expendi-
tures. All remaining annual operational expenses were classified as operating
costs.
The design of a specific categorization scheme to be used by a school
system should be dependent upon the following factors:
• The accounting requirements of state and Federal programs,
• The school system 's/planning and budgetary procedures, and
• The plamied utilization of the cost data.
The cost accounting function is primarily performed to control and
account for financial funds. Its support of cost-benefit and cost-effectiveness
analysis is secondary. Therefore, the design of cost accounting procedures
should first reflect its primary responsibility.
Cost-Benefit
The comparison of cost — the investment of resources — and financial
benefits of a system is a cost-benefit analysis. Brest and Turvey (1965)
describe cost-benefit analysis as a ’’practical way of assessing the desir-
abilit}'- of projects, where it is important to take a long ixmge view (in the
10
sense of looking at repercussions in the further, as well as the nearer future)
and a wide view (in the sense of allowing tor side-effects of many kinds on
many persons, industries, regions, etc.)"
They continue their description by stating, "there are two very clear
general limitations of principle (as distinct from the many more of practice)
which must be recognized at the outset. First, cost-benefit analysis as
generally understood is only a technique for taking decisions within a frame-
work which has to be decided upon in advance and which involves a wide range
of considerations, many of them of a political or social character. Secondly,
cost-benefit tecliniques as so far developed are least relevant and serviceable
for what one might call large-size investment decisions." (jDp, G84-685)
They state that f aim of cost-benefit analysis "is to maximize the present
value of all benefits less that of all costs, subject to specified constraints.
"
Hartley (1968) states that the aim "is to compare benefits of a particular pro-
ject with the costs, subject to specified constraints. " Cost-benefit analysis
can also be defined in terms of a ratio. For example, Davie (1965) describes
the benefit-cost ratio as the ratio of the present value of future benefits to the
present value of future cost. He developed mathematical formulae which can
be used to translate costs and benefits onto an equivalent time base, thereby
maldng it possible to calculate the benefit-cost ratio.
The contemporary historical development of cost-benefit analysis in
the United States dates to the early part of this century. The U.S. Army
Corps of Engineers applied the concept of cost-benefit analysis to river and
11
harbor projects. Later, the New Deal used the concept to assist in the justi-
fication of Federal flood-control plans. The Flood Control Act of 1930 author-
ized Federal participation "if the benefits to whomever they may accrue are
in excess of estimated costs. " (Prest and Purvey, 1965)
Since that time the art of cost-benefit has been refined through indus-
trial and governmental utilization. Many articles and reports have been
written outlining the cost-benefit concept and describing its educational appli-
cation. The previously cited contributions by Prest and Turvey and by Bruce
F
. Davie are t^vo of the most outstanding.
There are many interrelated variables which need consideration in a
cost-benefit analysis of an educational system. Financial benefits may be
divided into four <i^chotomic classifications: individual-society, measurable-
nonmeasurable, direct-indirect, and positive-negative.
The first classification distinguishes between benefits accountable to
the individual, e.g.
,
increased earning power, and benefits of society, e.g.
,
an increased personal income tax base. These t\vo examples are also meas-
urable benefits. A nomneasurable benefit (or one difficult to measure) is the
effectiveness of the individual as a contributing member to the political and
social aspects of the society. Increased income is also an example of a direct
measurable return, while the above example of a nonmeasurable benefit is
iThis discussion of cost-benefit analysis first appeared in an article by the
author. (Forbes, 1969, pp. 78-79)
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also an exajiiple of an indirect return. The fourth dichotomy, positive-
negative, distinguishes between positive returns of the system and negative
results of the system. Negative results could be categorized as cost, but if
cost is defined as the investment of resources and benefits as the returns, it
is appropriate to classify negative results also as "benefits” and not as a cost.
Increased personal income and its effect on society is an example of
a positive benefit. A list of examples of negative benefits are associated with
the student who becomes a sj^stem "push-out" (usually referred to as the
"drop-out"). The decrease in potential earning and bujTng power, the result-
ing decrease in the income tax base, the potential increase in unemployment,
welfare, crime, etc.
,
the list of negative "benefits" associated with the
"push-out" seems endless. Other negative "benefits, " which are not measur-
able, result when the educational S3'’stem hinders, instead of increases, the
motivation and creativity of the student and when the system does not provide
adequate guidance for students.
Costs of the system may be classified as: individual- society and
measurable-nonmeasurable. The cost of operating the system, e.g,
,
salaries,
buildings, supplies, etc,, are measurable society cost. The loss of property
tax due to the use of space by the system and the interest paid on school bonds
are also examples of measurable society cost. Money expended for personal
needs, e.g,, paper, pencils, books, student fees, etc., are measurable
individual cost. An example of nonmeasurablc society cost is the misuse of
funds due to poor plaiming.
13
The number and the relationships of the variables which need to be
considered in a complete classical cost-benefit analysis of an educational
system presents an extremely difficult task.
Prest and Purvey (1965) summarize some of the difficulties of cost-
benefit analysis by raising four questions:
4 Which costs and which benefits are to be included?
» How are they to be valued?
• At what interest rate are they to be discounted?
• What are the relevant constraints?
After discussing the problems of performing a cost-benefit analysis they
state that, "The case for using cost-benefit analysis is strengthened, not
weakened, if its limitations are openly recognized and indeed emphasized.
"
Cost-Effectiveness
Cost-effectiveness analysis is the comparison of costs and the measur-
able results of the operation of a system(s) or program(s). Cost-benefit
analysis is a subset of cost-effectiveness analysis. The delineation between
these two concepts is not universal and many writers use the terms
synonymously.
Niskanen (1967) defines the difference between cost-effectiveness and
cost-benefit by stating the "benefit" can be measured monetarily while
"effectiveness" cannot be measured in dollar units.
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Kraft (1969) assumes that any distinctions are "matters of degree,
emphasis, aud context. " He states that the terms may be used synonymously
for the purposes of his study. However, he later suggests three distinct
levels of analysis:
Cost-effectiveness is defined "as relating to fulfillment of short-range
objectives and criteria which usually will be of a directly quantifiable nature
(e.g.
,
test scores, number of graduates, initial employment, droij-outs,
etc.)"
’’Benefits" are "defined as a fulfillment of intermediate range goals,
where much of the data is still quantifiable, but qualitative data is also needed.
This includes areas such as earnings five years after graduation and job
stabilit}”^. Internal benefits are stressed.
"
Long-range objectives are fulfilled by "utility" criteria, wdiich
involve, primarily, external benefits, or returns to society. This area would
include not only such quantitative factors as life-time ear3nngs and returns to
society in the form of taxes, but also such qualitative factors as fulfillment
of social demands, leisure activities, etc.
,
through education. "
Quade (1965b) defines cost-effectiveness analysis as "a comparison of
alternative courses of action in terms of their costs and their effectiveness in
attaining some specific objective. "
The scope of the comparisons between costs imd effectiveness can be
very great. Muskin and Cleavcland (1968) best summarize the variability of
15
cost-effectiveness analysis by stating that "on the one hand, a cost-
effectiveness analysis may use, if applicable, many of the techniques of
mathematics, operations research, economics, etc. On the other, cost-
effectiveness analysis may require no more teclmical sophistication than
the pullmg together of already existing data in a meaningful and informative
way,
"
Kershaw and McKean (-1959) were among the first to propose the util-
ization of cost-effectiveness analysis in education. Their paper, "Systems
Analysis and Education, " recommends the use of a technique for assisting
in the allocation of educational funds. They illustrate procedures for formal
quantitative comparisons of specific systems with variants of them in which
changes and innovations are incorporated. " Several exemplaiy cost-
effectiveness analyses are subsequently discussed in this chapter.
Effectiveness Measures
Cost-benefit and cost-effectiveness analysis are both based on the
concept of comparing costs and results of programs and systems. The distin-
guishing feature between these t^vo techniques is the definitions of benefits and
effectiveness. Benefits have been defined as monetary measurements. Effec-
tiveness has been defined as non-monetary measurements. The identification
of "benefit" variables and problems associated with collecting benefit data
have been previously discussed.
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The selection of effectiveness measures can be relatively easy if the
objectives of the program(s) being analyzed have been stated in measurable
terms. The effectiveness measures are determined by the objectives - they
measure the extent to which objectives have been achieved. If measurable
objectives have not been stated, then the selection of effectiveness measures
is much more difficult.
A measure of effectiveness implies the selection of criteria for deter-
mining success. The statement of criteria for measuring success implies
measurable objectives. Therefore, the selection of an effectiveness measure,
in the absence of measurable objectives, is an implicit statement of the objec-
tives. Hence, prior to the selection of effectiveness measures there must be
either an explicit or implicit statement of program objectives.
Measurable educational objectives can be stated in essentiallj’^ two
general forms: instructional and expressive. (Eisner, 1969) Instructional
objectives are defined by Eisner as "objectives which specify unambiguousl}'^
the particular behavior (skill, item of knowledge, and so forth) the student is
to acquire after having completed one or more learning activities. " He con-
cluded that 'In an effective curriculum using instructional objectives the
terminal behavior of the student and the objectives are isomorphic. " Gagne^,
Mager, Lindvall, Tyler and Bloom et. al . have written papers supporting the
necessity of stating educational (instructional) objectives. For example,
Tyler (1950) states that "by defining these desired educational results as
17
clearly as possible the currieulum-maker has the most useful sot of criteria
for selecting content, for suggesting learning activities, for deciding on the
kind of teaching procedures to follow, in fact, to carry on all the further steps
in curriculum plaiming.
" Lindvall (1964) suggests that instructional objectives
should be worded in terms of the behavior that the pupils are expected to
exhibit and not in terms of teacher behavior. Popham (I960) gives examples
of both poorly constructed and properly constructed instructional objectives.
e.g.
,
"The student will grasp the significance of the Civil War" is an example
of a poorly constructed objective. It does not "include a clear description of
either learner behavior or product, " hence it is "of almost no use to an
instructor. " Popham states that "a properly stated behavioral objective must
describe without ambiguity the nature of learner behavior or product to be
measured. ” He gives the following acceptable example:
When presented with three hypothetical descriptions of State
Supreme Court decisions, the student will be a.ble to select
the one which is least consonant with previous decisions of
the U.S. Supreme Court.
Expressive objectives are defined by Eisner (1969) to "differ consid-
erably from instructional objectives. An expressive objective does not
specify the behavior the student is to acquire afte\ having engaged in one or
more learning activities. An expressive objective describes an educational
encounter. It identifies a situation in which children are to work, a problem
with which they are to cope, a task in which they are to engage; but it does not
specify what from that encounter, situation, problem, or task they are to
18
learn. An expressive objective provides both the teacher and the student with
an invitation to explore, defer, or focus on issues that are of peculiar interest
or import to the inquirer. An expressive objective is evocative rather than
prescriptive. ”
Eisner (1969) lists several examples of expressive objecnves:
• To interpret the meaning of Paradise Lost.
• To examine and appraise the significance of The Old Man and
the Sea,
• To develop a three-dimensional form through the use of wire
and wood,
• To visit the zoo and discuss what was of interest there.
Expressive objectives do not state the desired terminal behavior of a
student. They tend ”to serve as a theme around which skills and understand-
ings learned earlier can be brought to bear, but through which those skills
and miderstandings can be expanded, elaborated, and made idios3mcratic.
With an expressive objective what is desired is not homogeneity of response
among students but diversity. (Eisner, 1969)
Both instructional (behavioral) and expressive objectives are related
to institutional goals. Goals are those general statements which describe the
hopes and aspirations of the educational system, e.g.
,
"Quality education
should help every child acquire the habits and attitudes associated with
responsible citizenship. " (English, 1968) The educational objectives of the
19
school system should be designed to ensure incremental achievement toward
the accomplishment of the stated goals. Sets of measurable objectives can
be specified for determining the achievement of goals. For example, one of
the stated objectives associated with the above quoted goal is: "Upon grad-
uation from TCUSD, the learner will be able to: Collectively, indicate at least
70% intention to partake in some social benefit activity, either full-time or
part-time (such as: social welfare, police and fire, teaching, charity)
-
”
The educational objectives of activities designed to achieve the above
objective can be stated in either instructional (behavioral) or expressive
terms. These objectives may or may not be identical to the objectives of
mstructional activities, it depends upon the statement of the goals of the school
system.
The cost analysis approach described and demonstrated in this disser-
tation is applicable at both levels of objectives — objectives of instruction^d
activities and objectives of the school system.
It is not the purpose of this dissertation to review the arguments per-
taining to which type of objective is the most appropriate — instructional or
expressive. The purpose of the previous discussion has been to point out the
two "schools of thought" and to present examples of each type. The effective-
ness of each type of objective is measurable, either directly or indirectly.
The effectiveness of instructional objectives can be measured directly. The
effectiveness of expressive objectives may have to be measured indirectly by
measuring objectives related to the school's institutional goals.
20
Dissemination Problems
The proliferation of definitions pertaining to cost tmalysis teclnnques
must result in confusion for non-system oriented educational decision-makers.
A set of concepts upon which "experts" cannot agree may be considered to be
questionable. Hence, the semantic difficulty of cost analysis.
Proponents of the application of cost analysis to educational systems
have also created another bamner to its acceptance by the local educator.
There exists an over-al3undance of apparently non-validated tecliniques which
have been implicitly presented to the local educator as the solution to Ms
problems. Each of these ’’techniques” usually has a ’’catch” which will delay
implementation until further research is completed.
The techniques suggested by Kershaw and McKean (1959) apparently
have never been validated. The difficulty with their approach is the almost
impossible task of collecting a sufficient data base for projecting incremental
achievement scores as effectiveness measures of alternative programs. The
authors describe the problems associated with educational "input-output
relationsliips. ” They suggest the ’’kind of analysis that offers hope of esti-
mating these relationships — cost-effectiveness analysis.
Other writers have produced reports which may be interpreted as being
overly supportive of particular educational proposals. Sisson (1967) describes
a simulation teclmique for determining the cost effect of varying several
policy variables. "The key policy represented in this model are:
21
student per staff (excluding paraprofessionals)
space per student
computer-assisted instruction (CAI) equipment per student
students per paraprofessional
staff salaries
paraprofessional staff salaries.”
Sisson’s assumption that ”One additional staff member is needed for
every 10 paraprofessionals to provide the necessary supervision” is highly
questionable. This assumption guarantees a cost increase. Realistically, the
inclusion of paraprofessionals as part of the instructional team should not
require additional professional staff. If the use of the paraprofessional is
approached as a step toward staff differentiation then a. case can be made for
a reduction in the professional staff requirement. Sisson ’’also assumes that
a satisfactory student
-to-staff ratio in the portion of the school district in
which computers are used is 25-to-l or 35-to-l. ” This is a very favorable
assumption for the case of CAI. Therefore, it is not surprising that when costs
are projected by the model the CAI oriented system appears to be more
financially acceptable than a system using paraprofessionals.
Cost Analysis Studies
Two studies have been selected for review and discussion as exemplary
reports. These reports are referred to by the last name of the project
22
director.
Kaitfaian^eport. This report (1968) was performed tor the U.S.
Office of Education by the Institute for Research on Human Resources. The
Pennsylvania State University, under the direction of Jacob J. Kaufman. Tlie
rationale for the study includes a statement pertaining to the need for cost
analysis as an educational evaluation teclmique. The authors of the report
state that "In fact, this failure to consider both costs and benefits has been
the fundamental wealmess in the entire area of evaluation in the field of educa-
tion. Evaluation techniques which have been applied in education for decades
have been inadequate because they have failed to recognize this weakness. "
The objectives of the report were to;
• Develop methodology, and
• Obtain data to demonstrate implementation of methodology.
These objectives ai’e similar to those of this dissertation; however,
there are two distinct differences. The Kaufman report is an analysis of
monetary and non-monetary variables describing graduates of five t3^pes of
curricula. It is not a cost-effectiveness study of instructional activities —
it is more of a cost-benefit study of vocational a'.rl non-college oriented aca-
demic curricula. The second difference is the intended utilization level of the
Uvo methodologies. The teclmiques developed by Kaufman et. al. are demon-
strated with data from three cities and required "follow-up" graduate data.
The methodology presented in this dissertation is intended for use by local
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educational agencies and does not necessarily require any longitudinal data.
The dependent variables of the Kaufman Report were:
• The average monthly earnings before and after taxes for the
six-year period following graduation, and
• The percent of time employed in the six-year period.
The independent variables were:
• Type of curriculum,
academic or college preparatory
- general
- vocational- academic
vocational- comprehensive
- vocational-technical
• Age,
• Sex,
• Race,
• Marital status,
• City of graduation,
• IQ, and
• Father's education.
Although regression anal3^ses were performed for all data, the chief concern
was the identification of differences between the academic and vocational-
tcclmical curricula.
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cities
.
costs wore oo.lectod tor the operation ot the schools in the three stud.
Marginal costs were used in determining benefit-cost ratios.
The summary of the data analysis stated:
Given that monetary measures of costs and benefits are an
on college attending graduates of City A and City Cinvestment m the vocational-teclinical curriculum is an’economically efficient investment.
The Kaufman Report is an example of a cost-benefit study where the
methodology is both described and demonstrated. It is probably one of the
best educational cost analyses to have been performed.
Krafj^Report. (1969) The purposes of the study were:
• ”To examine the public and private costs and utility aspects of
selected vocational-technical education programs,
• To yield formulae which will result in the development of a
simulation model wliich can be used by educational administrators
for planning optimum allocation of staff, facilities, finances, and
other resources, and
• To provide the basic conceptual tools for future implementation of
a planning, programming, budgeting systems (PPBS).”
Examined were "social and economic factors" in the following areas:
• The degree to which graduates of vocational-technical programs
assume occupational earning levels in business and industry for
which the objectives of the programs were designed,
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® The public economic costs per student of programs,
• The private costs to the students and their parents,
• The cost-utihty model as a conceptual tool for the design and
implementation of a planning, programming, budgeting system,
and
• A simulation model for educational program planners and decision
makers.
The study methodology included:
• Determination of occupational objectives of vocational-teclinical
education programs,
• Measurement of attainment of objectives, and
• Determination cost-effectiveness ratios.
Kraft presented a review of the literature and discussed cost-benefit,
cost-effectiveness, and cost-utility analysis. The presentation of mathemat-
ical formulae used for discounting costs and calculating ratios were essen-
tis-lly a paraphrase of the theoretical work of Davie. A cost-effectiveness
analysis was performed for selected programs of two vocational schools.
The steps followed in the study were:
• Program and student data were collected,
® Direct and indirect costs were calculated,
® Physical inventory and building costs were collected and depre-
ciated. These costs were then prorated on a per pupil basis per
course,
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• Indirect costs were prorated on a per pupil basis per term basis,
• Piogiam course costs were summarized,
• Graduate starting salary data were collected,
• Private (individual) costs were calculated. These costs included
foregone earnings, fees, books, and supplies,
• Public (societal) costs were calculated,
• Private utility, i.e.
,
private costs minus mean pay entry level,
was calculated,
o Public utility, i.e.
,
additional margin of Federal income tax paid
by a graduate plus additional margin of states sales tax plus addi-
tional margin of county real estate tax, was calculated,
• Cost-utility ratios between private costs and utility and public
costs and utility were calculated, and
• Data was anal}^zed.
The study also presented a methodology for performing a cost analysis
of educational programs and demonstrated the applicability of the suggested
processes.
In describing his approval to cost-benefit analysis, Kraft critically
reviews the efforts of Corazzini (1966), who conducted an earlier study of costs
and benefits of vocational education in Worcester, Massachusetts.
The Kraft and Corazzini reports differ from the methodology presented
in this dissertation in that they are cost-benefit studies. Kraft and Corazzini
compare costs and monetary benefits, not. costs and the achievement of
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instructional objectives.
Cost analysis is one of the techniques used in planning educational
systems for developing countries. Bowles (19G9) describes a model for
Planning Educational Systems for Economic Growth
. He applies the model to
both Nigeria and Greece demonstrating its utility. Davis (1966) also discusses
cost models as aids in planning the development of educational systems. A
detailed description of a cost-benefit approach used in analyzing the needs of a
developing country is presented in a report published by the International Banl^
for Reconstruction and Development. (Thias and Carnoy, 1969) This report
describes a cost-benefit analysis of education in Kenya.
The International Institute for Educational Planning, UNESCO, has
published a series of books which discuss educational planning. Two of the
series, books by Vaizey and Chesswas (1967) and Harbison (1967) discusses the
analysis of choice and the important roles of costs and benefits. Vaizey and
Chesswas (1967) discuss the costing of educational plans.
The cost models designed for utilization in the planning of national
educational systems for developing countries are relevant, but they do not
provide the local educational agencies with the background and procedures
necessary for meeting school and district needs.
The following selected bibliography is suggested for individuals who
are interested in pursuing a review of educational cost analysis.
Prest, A.R., and Turvcy, R. ’’Cost-Benefit Analysis: A
Survey.” The Economic Journal
,
LXXV (December,
1965), 683-735.
Davie, Bruce F. Usino- Benefit-Cost Ana1v..i. in
ajid Evaluatinp; Vocational Educati^ A paper pre-
pared for David S. Bushnell, Director, Division of
Adult and Vocational Research, Bureau of Research,
U.S. Office of Education, Washington, D.C.,
November, 1965. Washington: U.S. Office of
Education, 1965.
Kaufman, Jacob J., and Lewis, Morgan V. The Potential
of Vocational Education: Observations and Conclu-
mons Based on a Study of Three Selected Cities in
Pemisylvania. University Park, Penn.: The Penn
State Univ.
,
The Institute for Research on Human
Resources,* 1968.
Kraft, Richard H. P. Cost-Effectiveness Analysis of
Vocational-Technical Education Programs
, "ralla-
hassee, Fla. : Educational Systems and Planning
Center, The Florida State Univ.
,
1969.
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CHAPTER III
COST-EFFECTIVENESS ANALYSIS
PRIMER AND GUIDELINES
Introduction
Cost-effectiveness analysis is a technique which can be used by educa-
tors in their decision-making prooesses. It provides a conceptual framework
for analyzing the cost, effectiveness and other related variables of one or
more programs, program components, or program alternatives. When
properly implemented cost-effectiveness analysis provides the decision-
makers with data related to the:
• Cost of achieving program objectives,
e Overall effectiveness of a program in achieving its objectives, and
ft Program effectiveness with subgroups of students.
This information is most valuable in plamiing new programs and in
determining if existing programs should be expanded, continued, modified or
deleted. The purpose of this primer and set of guidelines is to familiarize the
educator with the concept of cost-effectiveness and provide him with adequate
direction so that he may utilize this technique. Cost-effectiveness anal3'^sis
does not make decisions. This prerogative remains the responsibility of the
educator. Cost-effectiveness analysis simply provides the decision-maker
with data which will aid him in making better and more realistic decisions.
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Cost-etfectiveness should not be confused with cost-benefit analysis.
Many writers use these terms synonymously; however, for the purposes of
this paper a clear distinction is made behveen these Uvo concepts. Effective-
ness is a measure of the achievement of program objectives. For example,
if an objective of a human relations program is that 3S% of all students
successfully completing the program will subsequently volunteer for a social
service, then the effectiveness of the program can be measured by the number
of students volunteering. Effectiveness is a measurement of program success
in achieving stated objectives.
Cost-benefit is an analysis of the cost and the resulting monetary
benefits of one or more programs or program components. For example, a
cost-benefit analysis of a vocational education program would attempt to
identify all monetary benefits resulting from the program. Some benefits are
easily identified, e.g.
,
potential increased earning power and the resulting
increase in income tax revenue. However, other benefits become more diffi-
cult to measure, e.g.
,
possible decrease in welfare expenditures, possible
decrease in losses due to criminal acts and benefits associated with cultural
contributions of time and resources. Cost-benefit analysis is normally more
difficult thnn cost-effectiveness aiialysis. The effectiveness measure is
usually more easil}^ identified and obtainable than measurements of benefits.
It is more difficult to define the scope of a cost-benefit study. The scope of
a cost-effectiveness study is determined by the stated objectives of the pro-
gram components whicli are to be analyzed.
31
Cost Effectiveness Elements
There are four essential elements that should be considered in a cost-
effectiveness analysis;
• Program descriptions,
• Student characteristics,
• Effectiveness measures, and
• Costs.
Program descriptions. A program description should include the
following items:
• Program objectives - including anticipated outcomes,
• Program plan - the implementation and operational activities of
the program,
® Program history,
• Resource requirements,
e Resource availability, and
• External constraints, e.g.
,
communit}^ pressures.
The statement of the objectives is the most important part of a pro-
gram description. The objectives of the program should be stated in measur-
able terms. Behavioral stated objectives tend to simplify the process for
determining the effectiveness of the program, but they are not entirely
necessary. Expressive objectives, if stated in measurable terms, can also
be used.
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A description of the implementation and operating plan of a program
should include the following factors:
o List of program tasks, i.e.
,
activities required to implement
and operate the program, and
® Personnel responsibilities, i.e., identify personnel responsible
for performing program activities.
If the program is operational and no major changes in the operation of the
program are planned, then the implementation of the program would be con-
sidered as historical data. However, if the program has not been completely
implemented, then the implementation plan should be presented as current
data. The implementation and operating plan are needed as process data.
If, as in most cases, the effectiveness measure is related to the impact the
program has on students, e.g.
,
student achievement, then data pertaining to
program process becomes extremely important. For example, by comparing
the plans for the implementation and operation of a program with historical
data representing the actual implementation and operation of a program, it is
possible to determine if the measured effectiveness of the program results
from the program designed to achieve specified objectives or a program
whose objectives have been altered through the implementation and operating
process.
This information is extremely important in the analysis of cost-
effectiveness data. To achieve the stated objectives of a program a process
must be designed and implemented. If tliis process is not adequately designed
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to address each of the programs’ objectives and if the process is not efficientlj'^
implemented, then the cost-offectivenesB analysis of the program should
include the consideration of these process Idiosyncrasies and their effect on
the attainment of program objectives.
As indicated in the previous discussion, historical data pertaining to
the implementation and operation of a program are important in cost-
effectiveness analysis. Successes and failures of the process should be noted.
Historical and current operational data are used with cost and effective-
ness measures in determining the overall value of the program and reaching
decisions for program improvement, alterations and deletions. Program
plans and historical data may be verbally described. However, these should
also exist in outline form, either as a flow diagram or in sentence outline.
The next two factors which should be included in a program description
are resource requirements and their availability. Resources needed for the
implementation and operation of the program should be listed. The availa-
bility of resources should be discussed. Program constraints resulting from
supply deficiencies, state-of-the-art development lag, and geographical and
societal factors should be included in the description of program resource
requirements and availability.
No description would be complete without a discussion of external con-
straints which affect the design and operation of the program. For example,
local labor unions often influence the size and scope of vocational programs.
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Also, community groups are becoming more active in their concern for
quality education. Although both of these factors normally have positive
effects, the role wliich they play in the design and operation of educational
programs should be identified and described.
S^dent characteristics. The second element which should be consi-
dered in a cost-effectiveness analysis is the set(s) of student characteristics
used to describe the program’s target population. Student characteristics
could be listed as one of the items of a program description. However, its
importance in cost-effectiveness analysis dictates that it be listed separately.
Examples of student characteristic data are:
• Chronological age,
® Mental age
,
• IQ,
© Standardized test scores, i.e., achievement, ability and interest,
• Sex,
© Grade,
• Personal preference, e.g.
,
goals, expectancies, etc., and
© Socio-economic level, e.g.
,
parents' income and education level,
housing, etc.
Student characteristic data should be considered when comparing the
cost and effectiveness of educational programs. Making decisions based on
cost-effectiveness data without relating effectiveness and costs to student
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characteristics is not wise.
For programs winch serve a small target population it may be desir-
able to collect characteristic data on all students. In other cases, a sample
of student characteristics would be sufficient for an analysis. There are no
hard and fast rules. The important factor is that no cost-effectiveness study
should be considered complete unless the characteristics of the students being
served are considered.
Student characteristics and program descriptive data are often not
sufficiently considered in cost-effectiveness analysis. The name of the ana-
l3Tical technique may be responsible for placing emphasis on the cost and
effectiveness aspects, but the descriptions of the programs being evaluated
and the characteristics of the students are equallj'’ important factors.
Effectiveness measures. If the objectives of the program have been
stated in measurable terms, then effectiveness is a measure of the level of
achievement of the objectives. Instructional programs are often defined in
terms of terminal and intermediate (enaJDling) objectives. In these cases, the
effectiveness of the program would be measured in terms of the terminal
objectives.
Objectives may also be measured in clusters. For example, a machine
shop student may be measured on his overall performance on the lathe instead
of the teacher trying to measure separately each lathe operation. Therefore,
the effectiveness measure would be related to modules of instructional objec-
tives.
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The general criterion for selecting an effectiveness measure should be
the reliability and validity of the measuring instrument, with the most impor-
tant aspect being content validity, i. e.
,
the measurement of the achievement
of the stated program objective.
Although not recommended, cost-effectiveness analysis can be per-
formed even though program objectives have not been stated in measurable
terms. For example, two alternative reading programs may be compared on
the basis of cost and effectiveness without having stated program objectives.
However, it would be necessary to make assumptions about the objectives of
the piogram. One assmnption would be that the programs are designed to
improve reading levels. Therefore, a standardized reading test could be given
to the students and the resulting scores used as an effectiveness measure.
Costs of the two programs can also be compared if the objectives of the pro-
grams are assumed to be identical.
The selection of an effectiveness measure and an understanding of all
the explicit and implicit assumptions related to the selection of the effective-
ness measure is an important basic step in any cost-effectiveness analysis.
Costs
. The final element in a cost-effectiveness study is the program
costs. This element is purposely listed last. It is the easiest of the elements
to grasp conceptually and often receives too much emphasis at the expense of
the other three elements, especially the program descriptions (objectives) and
the student characteristic data.
Although conceptually simple, the data collection and categorization of
costs often becomes complex. There are many ways to classify costs of edu-
cational systems. This paper will discuss three classification schemes for
the purpose of developing the rationale for the data collection procedures
suggested for use in cost-effectiveness analysis.
The first scheme consists of two dichotomous classifications: indi-
vidual-society and measurable-nonmeasurable. The expenditures authorized
by the local school board are an example of a measurable societal cost. This
is the cost of education with which most taxpayers are becoming more con-
cerned. These costs include the capital and operating funds needed for pro-
viding local educational opportunities. There are also costs incurred b3^ the
individual while participating in these opportunities. These expenses are
referred to as measurable individual costs. They may include transportation,
if bus service is not provided by the school system, and personal school sup-
plies, e.g.
,
paper, pencils, notebooks, lunch money, etc. The loss of earn-
ing power by students attending high school is considered by some writers to
be an individual educational cost. Attempts have been made to assign monetary
values to this ’’lost” mcome, thereby making it a measurable cost. However,
the economic effect on wages and emplojunent opportunities if all high school
students become part of the job market is not reliably predictable, therefore,
this ’’cost" should be considered as nonmeasurable. An example of a non-
measurable societal cost is the financial results of the misuse of funds due to
poor plmming.
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The procedures suggested for use in cost-effectiveness analysis are
limited to investigating only measurable societal costs.
]\:easurable societal costs may be classified as direct or indirect.
Direct costs are those expenditures incurred in providing educational oppor-
timities, e.g., salaries (instructional and administrative), supplies, textbooks,
buildings (construction and maintenance), repairs, utilities, heat, debt ser-
vice, employees benefits, etc. These are the items which are listed in the
school system's budget. Indirect costs are those expenses considered to be
related to the operation of the school system but which do not appear on budget
requests. A prime example is the "loss" of tax dollars which results when
school buildings occupy land which would have a high tax assessment. Some
cost-effectiveness tecliniques suggest that indirect costs should be estimated
and included in the total costs of the school system. For cost-benefit analysis,
as previously described, this may be relevant. However, these indirect costs
need not be considered in cost-effectiveness analysis.
The costs suggested for analysis in a cost-effectiveness study —
direct measurable societal costs — may be classified as either capital or
operating costs. For purposes of cost-effectiveness analysis, capital costs
may be defined as those expenditures related to the planning and implementa-
tion of educational programs. Included in this cost category are: initial pro-
gram planning, building, building renovation, acquisition of equipment and
non-expendable materials, special training and orientation programs, admin-
istrative and/or instructional personnel dr services in excess to the planned
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operational level and other cost related to the planning ajid implementation
phase of a program. Similar costs associated with the implementation of
changes to existing programs are also considered to be capital costs.
Operating costs include those items associated with the operation of a
program, e. g. , salaries, supplies, transportation (if provided the school
system), heat, utilities, employees benefits, debt service, custodial services,
etc.
Capital costs ma}'' be amortized and added to the operational costs to
determine a total program cost. Again, this process ma}^ be useful in cost-
benefit analysis, but the cost-effectiveness analysis suggested in this paper
does not require this step. Capital cost, with amortization rate data, and
operating costs may be kept separate. This latter method is recommended.
One more level of cost categorization needs to be explained. This
categorization is concerned with the assignment of costs to specific programs.
Three t3T>es of cost assignments are recommended: direct assignable, pro-
rated per student, and prorated per space. Instructional salaries, supplies,
and textbooks can be directly related to specific programs. But, the costs of
administering the school s}^stem and the heating of school buildings must be
mathematically prorated to assign costs to specific programs. Proration
guidelines are presented in Appendix A.
A case can be made for comparing only those costs which can be
directly charged to specific programs. This is supported bj^ the concept of
relevant cost comparisons when performing cost-effectiveness anal3^sis. This
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concept simply states that there is no need to consider those costs which
would be equally prorated to the programs or components being investigated.
For example, assume that a decision must be made between two alternative
methods for acMeving the same set of program objectives. Each alternative
services the same number of students and requires the same amoimt of space
utilization. Nondirect assignable operation costs are determined by prorating
on a per student or per space basis. Therefore, in the assumed case, these
prorated costs would be equal. Since the addition of this amount to both sets
of costs would not alter their ranking, this arithmetic exercise becomes aca-
demic. The direct assignable cost would provide the cost data needed for a
decision.
In summaiy, the tj^es of cost data recommended for collection are
capital and operating costs which are direct measurable societal expenditures.
The following procedures are recommended for use in the collection of
cost data. The accoimting classification structure presented in tliis discussion
is only intended to be an example. It should not be used by systems which have
different accounting structures unless the system's structure does not provide
necessary coding flexibilit}'- to collect program and subprogram data. Cost-
effectiveness procedures should be altered to fit into the accounting and
budgeting systems of the school. The accounting and budgeting system should
not be built around the cost-effectiveness procedures. Of course, the optimum
procedure is a planning programming budgeting system designed for a school
system with the cost-effectiveness analysis function as one of its features.
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Appendix B is an excerpt from a manual prepared by the Division of
Research and Development, Department of Education, Commonwealth of
Massachusetts, which describes accounting and budgetary procedures for
vocational education costs. The codes suggested in this doemnent provide the
flexibility necessary for identifying program and subprogram costs. For
example, 2314-33-1, 100 identifies a teaching salary for the accounting and
computing subprogram of the vocational day school office occupations program.
This level of coding is necessar}'- onl3'- for direct assignable costs. Costs
which are prorated or treated as overhead cost do not require this degree of
specificity in the assignment of codes. For example, the code assigned to an
expenditure related to the heating of the building is 4120. Short codes are
assumed to have digits omitted to the right of the code which appears.
If more detail is needed, it is possible to add additional code fields to
the right of the fields already suggested. For example, if the instructional
objectives of the accounting and computing subprogram are divided into three
modules and it was desirable to collect cost data at the module level, then the
code 2314-33-1, 100-001 may be used to identify the teaching salary expense
assigned to the first instructional module.
It is also theoretically possible, and with an automated accounting
system feasible, to extend the system to provide cost data for the following
analysis.
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Students are given several alternative methods of achieving
an instructional objective. The instructional alternatives include
a ^gular classroom/instructor learning experience, a programmedte^, a computer assisted instructional sequence, and a learning-
lab experience. Each of these alternatives requires a differen^set
o resources and hence each alternative has a unique cost element
If a cost-effectiveness analysis is performed to determine which
of these instructional alternatives should be provided, it would be
necessary to have cost data broken down to the instructional
alternative level.
However, it is not necessary to maintain the above level of detail unless
the students are provided with instructional alternatives. The level of detail
which is desirable is a function of:
• The instructional methods used, e.g.
,
traditional, individualized
instruction, etc.
,
• Ihe appioach employed in the stating of instructional objectives,
e.g., behavioral stated objectives, expressive objectives, clusters
(modules) of objectives, etc.
,
and
The metiiod used for prorating expenses.
The amount of cost data to be collected for a cost-effectiveness
analysis is dependent upon the following two questions: (1) Are the cost and
effectiveness comparisons to be based on direct assignable costs or on direct
assignable plus prorated costs? If the former is selected then it is not neces-
sary to collect costs which would be prorated. However, this choice implies
that either the prorated costs are approximately equal for the programs (or
program parts) being compared or that this difference in overhead costs w'ill
be accoimtcd for using other means during the analysis of the data. If the
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latter method is selected then It is necessary to collect data which will be
prorated. It may be determined that the number o£ students to be served by
the programs will remain constant, but that the space requirements vary.
In this case it would be appropriate to collect direct assignable cost data and
the cost data which is prorated per space for a relative cost comparison.
(2) Are both capital and operating costs to be compared? If the cost-
effectiveness analysis is to be used in reaching decisions pertaining to selec-
tions of new programs or major changes to existing programs, then capital
costs must be considered. However, if decisions are to be made pertaining
to operational programs or parts of programs, then it may not be necessary
to consider capital costs.
Depending upon the answers to the above two questions, the amount of
data to be collected can vary betv^een a minimum of the direct assignable pro-
gram (or part of a program) operational costs to a maximum effort requiring
the collection of all capital and operating cost of the school system. The
answers to these two questions is dependent upon the plan and purpose of the
cost-effectiveness analysis.
Data Analj^sis
Although the discussion of data anal3^sis is presented following the
deseription of the data collection processes, it should be pointed out that
activities of the analysis procedures occur both before, during and after data
collection. Data analysis can be divided into three phases: planning.
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monitoring and imalyzing. The planning activities should precede the collec-
tion of data. Monitoring of data occurs during the collection process and the
analyzing of the data occurs after data collection is complete.
Planning. Planning for a cost-effectiveness analysis does not generi-
cally differ from other planning processes. The first step is to define the
goals and objectives of the analysis. The purpose and scope must be defined.
The goals should describe the^purpose and the scope should be identified by
the objectives. The critical questions to be raised in defining goals and objec-
tives are:
• Wliat prompted the need for a cost-effectiveness analysis?
• Wdiich programs (or parts of programs, e.g.
,
alternative
instructional methods) will be analyzed?
• Are there any constraints — implied or explicit — placed on
the anal3'^sis?
• How will the resulting data analysis be used in reaching decisions?
The answers to these questions will provide the data needed for design-
ing the goals and objectives of the cost-effectiveness study.
The next step is to define the anticipated outcomes of the cost-
effectiveness procedure. This does not meai^ that the results of the analysis
will be anticipated. "Outcomes" refer to the tj^es of data that will be avail-
able to the decision-maker as a result of the analysis. The need for certain
"outcomes" should be explicit in the statement of the objectives of the anal3^sis.
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The third step In the planning process is to identity the data require-
ments and analytical techniques which will provide the anticipated outcomes.
Data requirements for each of the four elements essential in a cost-
effectiveness analysis should be determined.
Program descriptions as previously discussed are a must. These
descriptions would contain the program objectives which in turn tvould lead to
the identification of the effectiveness measure(s). Instruments for collectino-
effectiveness data could then be identified or designed and tested.
The requirement for student characteristic data is very subjective. An
example of the importance and use of the data may best dramatize the need.
Assume a cost-effectiveness analysis is being conducted to determine if one of
several instructional alternatives for achieving a set of objectives should be
deleted. The objectives are well defined and appropriate effectiveness
measurement instruments have been selected. The costs of each alternative
method has been derived. Alternative ’’B" has a relatively high cost when
compared with alternative ”A”. The effectiveness measure indicates that the
mean student achievement is higher for alternative ”A” than for alternative
”B". The following figure illustrates these relative results:
Alternative
A B
Cost 1.0 2.5
1
. 0Effectiveness 1.7
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This relative comparison indicates that alternative "A” both costs less and has
a better rate of achievement than alternative ”B". Without any student charac-
teristic data the choice may be to delete alternative "B”. However, an exam-
ination of student achievement and student characteristics through an aptitude
treatment interaction research model (Cronbach, 1967) may indicate that cer-
tain types of students achieve significantly better with alternative "B” than with
alternative "A". This adds valuable data for use in the decision process. The
decision may be to keep both alternatives instead of deleting alternative ”B”.
The level of cost data required is also a function of the purposes of the
cost-effectiveness analysis. For example, if new educational programs are
being planned and if student characteristics and effectiveness data can be simu-
lated, then it may be the goal of the study to perform a cost-effectiveness
analysis for all subprograms within the designed program. Since the program
would be new, the capital expenditures would be appreciable. Therefore, they
should be included in the cost study. All operational costs would also be
included. Costs directly assignable to subprograms would be identified.
Assuming variations in the number of students each subprogram would serve
and the amount of space required for each subprogram, all overhead (non-
direct assignable costs) expenses would be prorated. This example would
require a miaximum cost data collection.
An example where the capital costs would not necessarily have to be
collected follows. Assume the existence of space, trained personnel, and
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equipment which could be used for several alternative programs, such that the
implementation and/or operation of any of the alternatives would not require
any additional capital expenditure. It would not be necessary to consider
capital costs even though the programs require the available capital resources.
The cost-effectiveness analysis should consider only the relative costs
the operational costs — of the alternative programs. It would not be
necessary to collect cost data for capital resources — these have been
assumed to be equal.
The minimum level of data collection, i.e.
,
collecting only direct
assignable operating costs, could result from the following situation. Assume
that two alternative instructional methods are being compared by their cost-
effectiveness. Assume that each method serves the same number of students
and requires the same amount of space. Also assume that no new capital
expenditures are required. The only costs which would be relevant to the
analysis would be the direct assignable operational costs.
During the planning stage of a. cost-effectiveness analysis it is neces-
sar}'’ to identify the data requirements. These requirements varj'- depending
on the objectives of the analysis. There are no explicit guidelines for deter-
mining data requirements. The above discussion w'as intended to introduce
some of the factors which should be considered.
Also included in the third step in planning for a cost-effectiveness study
is the selection of analytical techniques to be used in the analysis. The
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comparison of costs and effectiveness is not complex. A:, example of com-
paring two alternatives was previously presented in the discussion pertaining
to student characteristic data requirements. Instead of using a relative scale,
the actual costs and effectiveness measures could be used. The main dis-
advantage in using ’’relative" costs is that the public and school board mem-
bers are accustomed to discussing per pupil costs based on total expenditures.
Costs which are not total costs but are only that portion considered necessary
for a cost-effectiveness comparison may prove to be confusing.
The plans for a cost-effectiveness study should also include approaches
for achieving staff participation in the implementation of the process. The
successful use of cost-effectiveness techniques is strongly dependent upon the
quality of the data used in the analysis. The data quality is determined by its
availability and the persons responsible for collecting the data. The avail-
ability of data is a factor wliich can be determined by the person responsible
for planning the analysis and he can make the necessary planning adjustments.
The collection of student characteristic and cost data normally requires
the involvement of a few individuals, i. e,
,
the guidance counselor and finance
officer. However, the collection of effectiveness measures and program
descriptions can involve many individuals. Hence, the planning for the active
participation of these individuals must include approaches for developing a
strong understanding and appreciation for the concept of cost-effectiveness
analysis.
Some approaches which could be used in acliieving tlic above goal are:
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« Ill-service training sessions which use practical problems as
examples of how cost-effectiveness analysis can be used,
• Involvement of key staff members in a decision-making process
which necessitates the use of cost-effectiveness anal3''sis, and
• Demonstration by administrators that cost-effectiveness can be
used to reach better decisions in the planning and operation of
the school.
Plamiing the data analysis portion of a cost-effectiveness study should
occur prior to data collection.
Monitoring
. The analysis task which occurs simultaneously with data
collection is the monitoring activity. Steps should be taken to ensure that the
most reliable data possible is collected. Anj^ problems which occur and
assumptions made during the data collection phase should be explicitly
recorded.
Anal^'^zing. The final phase of the data analj^sis procedures occurs
following the data collection and categorization process. The analjTical tech-
niques planned are executed. The data and anal3Tical results are then pre-
sented for utilization by the decision-malcers.
Cost-Effectiveness Decisions
Cost-effectiveness analysis does not make decisions. It provides the
decision-maker with data which will aid him in maldng better and more
realistic decisions. The decision process remains the prerogative of those
persons responsible and accountable for the planning and operation of the
educational S3^stem,
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Process Summary
The described cost-effectiveness approach is summarized by listing
process activities. These activities are listed in the normal order that they
initially occur. Many of the activities arc iterative, i.e.
,
they are refmed
following the completion of subsequent activities; therefore, the following list
should not be considered as a "once through" check list.
e Determine goals and objectives of the analysis
• List anticipated outcomes
» Determine anal5’tical techniques to be used
• Identify general data requirements
® Plan staff participation
© Collect program descriptive data (including program objectives)
• Identify effectiveness measures
© Identify or design and test effectiveness measurement instruments
m Determine student characteristic data requirements
• Determine cost data requirements
® Identify data sources
© Plan data collection
® Data collection and categorization (including monitoring of data
quality)
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Data anatysis
® Data utilization for decision- mal-dng
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CHAPTER IV
DEMONSTRATION OF PROCESS APPLICABILITY
Introduction
The applicabilitj^ of the analytical cost-effectiveness approach was
demonstrated with data from the Diman Regional Vocational-Technical High
School, Fall River, Massachusetts. Data were collected for the period of
July 1, 1969 through June 30, 1970, the 1969-1970 academic school year.
Prograni description, student characteristic, effectiveness, and cost data
related to the operation of the day school program were collected and
categorized.
Program Description
The ninth grade program of the four-year machine shop curriculum of
the Diman Regional Vocational-Technical High School, Fall River, Massachu-
setts, was selected as an appropriate program to be used in the demonstration
of the applicability of the cost-effectiveness analytical approach. Although
emphasis was placed on the ninth grade machine shop program, cost data were
collected for most of the other vocational and technical programs offered by the
school. Therefore, it was appropriate to collect descriptive data at increasing
levels of detail for the:
9 School,
9 Vocational and technical programs.
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• Machine shop program, and
• Ninth grade machine shop program.
Verbal communication with the Superintendent-Director, the Fiscal
Officer, and the Assistant Director proved to be the most valuable source of
information about the school. These individuals, as well as members of the
school’s instructional and administrative staffs, were easily accessible during
the conduct of the study, a factor extremely important to the success of collect-
ing the data required for demonstrating the applicability of the cost-effectiveness
approach.
The Diman Regional Vocational
-Technical High School had been operating
in its present plant for only two years. Prior to September 1968, the school
was located in an older and smaller facility also in Fall River, Massachusetts.
The school has been expanding its enrollment and adding new programs on a
planned basis. The following description is a reprint from the school manual:
Diman Regional Vocational-Technical High School enrolls
students from Fall River, Somerset, Swansea, and Westport in
programs in trade and industrial occupations, technical occu-
pations, health occupations, and service occupations.
The primary objective of our school is to develop in all
students the highest degree of vocational and teclinical compe-
tency and to integrate this competency with technical Imowledge,
academic skills, and cultural values as the basis upon which any
good vocational-technical program is built. As we strive for
this competency, we shall be ever cognizant of the importance
of providing for personality development and civic responsibility.
Diman offers occupational training in twelve different areas
in the high school program and seven areas in the post high
school program. In addition, all high school students have four
years each of English, math, technical drawing, the related
shop theory and three years each of social studies and science
which includes lab work. This academic education is most
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important as it provides our graduates with the background
necessary to cope with the changing skill requirements ofindustry.
School instruction is based on an alternating two-week
schedule. Students spend two weeks in shop and the followino-
two weeks in academic classroom work.
The school is a member of the Narry League and will
compete in baseball, basketball, football, soccer and track.
Students will have the opportunity to join the Key club, school
band, glee club and other extracurricular organizations and
activities.
Diman has an active placement bureau which maintains
close contact with employers in private business and industry
and the Division of Employment Security. Every effort is made
to place the graduates and the school enjoys marked success in
this area.
The eniollment for each of the vocational and teclinical programs is
presented in Table 1. Average daily membership (ADM) data was not readily
available during the data collection period, therefore, membership as of
April 17, 1970 was utilized.
The academic and related curriculum as described in the manual is
presented in Figure 1.
The general description of the Machine Shop Program included in the
school manual reads:
The Machine Shop curriculum provides students with an
opportunity to receive basic training on the standard machine
tools used in industry. These tools include not only the lathe,
the drill press, the surface grinder, the milling machine (hori-
zontal and vertical), the cylindrical grinder, the cutter grinder
and the turret lathe, but also numerical tape controlled machines
and electrical discharge machines.
The student will learn about the construction of these machine
tools, the function of the principal parts, the basic operations
that are performed on them, how to set up and operate them and
the wide variety of cutting tools that are used on these machines.
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table 1
ENROLLMENT OF
VOCATIONAL AND TECHNICAL PROGRAMS
Diman Regional Vocational-Technical High School
Program
High School Courses
Auto Body
Auto Mechanics
Basic Electronics
Electricity
Foods
Graphic Arts
House and Mill Carpentry
Machine Drafting
Machine Shop
Metal Fabrication and Welding
Painting and Decorating
Health Services Assistant
General Shop
Post Secondary Courses
Business Machines
Electronic Data Processing
Electro-Mechanical Drafting
Electronics
Dental Assistant
Medical Assistant
Practical Nursing
Number of Students
47
86
44
67
38
39
66
30
138
46
33
25^
23
9
20
14
14
6
9
70a
Total enrollment for year. Programs have two classes each year.
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FIGURE 1
ACADEMIC AND RELATED CURRICULUM
Subject
Grade 9
English
Shop Theory
Physical Science
Foundations of Math
Technical Drawing
Physical Education
Grade 10
English
Shop Theory
Civics
Modern Concepts of
Algebra & Geometry
Teclmical Drawing
Physical Education
Periods per Week
9
8
8
8
5
2
9
8
8
8
5
2
Grade 11
English g
Shop Theory g
Applied Physics I 8
Algebra I g
U. S. History 5
Technical Drawing 3
Physical Education 2
Grade 12
English 8
Shop Theory 8
Applied Physics II
,
8
Algebra II 6
Economics 5
Technical Drawing 3
Physical Education 2
Instruction is based on an alternating two-week schedule. Students spend two
weeks in shop and the following two weeks in the above curriculum. Each
period is 45 minutes.
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He will learn how to read and how to make drawings and will beinstructed in the use of various measuring tools.
Safe working habits are continually stressed.
In the related classroom, the student will receive instruc-
tion m trade science, metallurgy, inspection methods and
processes and the mathematics, geometry and trigonometry
directly related to his trade.
This broad t3Tpe of training will give him the background
for entrance into a wide number of occupations in the metal
working field.
The detailed descriptive data for the machine shop program was pro-
vided by the instructional staff of the program. They were in the process of
developing an instructional program based on behavioral and stated instructional
(performance) objectives. Their approach had been to write instructional
objectives which described the current program. Once this task was completed
and the results analyzed, the program was to be appropriately revised.
An example of one of the instructional objectives related to the operation
of the lathe was:
When given a blue-print of a job containing a taper, the
student will produce the part using the method specified
(compound, offset tailstock or taper attachment), adhering
to indicated tolerances. Tolerances at this level should not
be less than plus or minus .001.
The first draft of a set of instructional objectives had been completed.
This provided a detailed description of the machine shop program.
The enrollment for the machine shop program by grade was:
9th grade - 39
10th grade - 46
27
58
12th grade - 26
The five (5) shop instructors and the related teachers were requested
to describe the machine shop program in terms of macliine or topic related
modules of instructional objectives. They were also requested to indicate
the approximate percent of total instructional time spent on each module.
This description of the ninth grade shop and related programs is presented
on the following page.
Student Characteristics
Student characteristics data for the 39 male students in the freshman
machine shop program were collected from the files maintained by the guid-
ance office. The selection of the set of characteristics for which data were
collected was a function of the avail al^ility of data.
The data collected is presented in Table 3, The data include IQ scores
and national percentile scores derived from the Differential Aptitude Test,
Psychological Corporation.
Effectiveness Measure
Student achievement, as determined by a testing instrument, was
selected as the effectiveness measure. The instrument was designed by
Mr. Russell Booth, the related teacher for the machine shop program, to test
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TABLE 2
9TH GRADE MACHINE SHOP PROGRAM
Shop Instructional Modules Percent of Shop Time
Lathe 79%
Bench 10%
Drill Press 5%
Surface Grinder 5%
Band Saw 1%
100%
Related Instructional Modules Percent of Class Time
Introduction 5%
Lathe 10%
Measurement 10%
Hand Tools 15%
Iron and Steel 5%
Lathe Tools 10%
Lathe Operations 20%
Tapers 15%
Introduction to Threads 10%
100%
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TABLE 3. -STUDENT CHARACTERISTIC DATA FOR 39 IVIALE STUDENTS INthe FRESHIVIAN CHINE SHOP PROGRAM
Student IQ
National Percentile Scores
Spacial
Relations
Mechanical
Reasoning
1 96 90 65
2 91 -
3 94 60 40
4 99 45 40
5 94 50 20
6 108 65 25
7 92 45 15
8 93 20 35
9 89 45 35
10 91 55 50
11 90 55 85
12 89 50 20
13 87 50 20
14 93 30 70
15 102 - —
16 101 30 20
17 95 45 5
18 99 80 60
19 93 35 35
20 86 20 50
21 99 65 35
22 107 45 90
23 91 30 35
24 107 55 65
25 111 45 50
26 97 5 40
27 90 3 40
28 94 55 40
29 99 15 50
30 90 - -
31 - 70 60
32 106 70 60
33 - 40 60
34 92 55 45
35 96 25 15
36 110 65 50
37 - 45 50
38 96 35 10
39 111 55 80
GO
ninth grade students on their achievement of performance objectives related to
the operation of the lathe.
Each student was given a drawing, Figure 2, of a machine piece and
was instructed to perform all the indicated operations withm the stated toler-
ances. All ninth grade machine shop students completed the test. The machine
pieces were checked for accuracy by the ninth grade machine shop instructors.
Table 4 is a listing of the resulting scores. The median and mean scores were
70 and 71. 79, respectively. The standard deviation was 17. 55.
All students were judged by their instructors to have met minimal ninth
grade standaids. Therefore, there were no unsuccessful attempts at passing
the set of ninth grade ’’lathe" performance objectives.
Cost Data
Cost data related to the operation of the school were collected. The
Fiscal Officer, the Bookkeeper, and the Office Manager all provided guidance
and assistance in the data collection process. However, all inform.ation obtained
was recorded by the author who is responsible for its accuracy. The budget
classifications used for identifying collected cost data and summary totals are
listed in Appendix C.
Costs were identified as one of the three following t^^pes;
Direct assignable. These costs could be directly related to the
operation of a specific program. For example, the salaries of instructional
personnel assigned to a program are direct assignable costs. (The funds
FIGURE 2
EFFECTIVENESS MEASUREMENT INSTRUMENT
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1^ 11^ thre&d to be out on the Igthe*
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TABLE 4
STUDENT SCORES ON EFFECTIVENESS MEASUREMENT INSTRUMENT
(Scores Arranged in Ascending Order)
37 67 77
46 69 80
52 69 80
52 70 82
58 70 82
60 70 85
61 70 85
63 72 85
63 72 89
63 74 91
63 74 93
65 74 94
65 76 94
Median - 70
Mean - 71. 59
Standard Deviation - 17. 55
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received by teachers for serving as department head, a program administrative
function, were included in the instructional salary classification.
) The list of
expenses classified as direct assignable costs included:
2300331 Teaching - Salaries
2300335 Teaching - Supplies and Materials (except for two
categories of miscellaneous supplies)
2400335 Textbook - Supplies and Materials (except for a
miscellaneous category)
2600335 Audiovisual - Supplies and Materials (except for a
general category)
Prorated by space. This type of cost included those items related
to expenditures dependent upon the amount of space required for the operation
of a program. For example, the cost associated with heating the building can
be prorated by space. The list of costs prorated by space included:
4110 Custodial Services
4120 Heat
4130 Utility Services (not including telephone services)
4220 Maintenance of Buildings
The percent of the total instructional space used by each vocational
and technical program and the academic program was calculated. These per-
centages were used for prorating costs. In some cases a programs' instruc-
tional area was also used for evening program courses. The evening program
operated on a separate budget. However, items included in the above list were
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not present in the evening school's budget. Therefore, adjustments to the pro-
rated costs were necessary for those programs which shared their taciUtios
with an evening school program. The adjustment factors were determined by
calculating the percent of the total utilization time that the facilities were used
by the day school programs. The percentages used for prorating costs by space
and the adjustment factors are listed in Table 5.
Prorated by enrollment . All costs not classified as either direct
assignable expenditures or as costs prorated by space were prorated by enroll-
ment. The enrollment for each program was determined. The fulltime equi-
valent (FTE) enrollment for each program was then calculated. High school
students spend one-half of their time in the shop and the other half in the aca-
demic and 1 elated program. However, one-fiftli of the classroom time was
devoted to shop theory which is directly associated with a vocational or tech-
nical program. Therefore, in calculating FTE enrollment for the vocational,
teclmical, and academic programis the following procedure was used. Vocational
and technical program enrollments were multiplied by 0. 6, i, e.
,
the amoimt of
the total time a student spends in shop and shop theory. The FTE enrollment
for the academic program was determined by multiplying the total academic
enrollment b^^ 0. 4, i.e.
,
the amoimt of the total time a student spends in
academic subjects, including technical drawing.
The school provided a Health Service Assistant's course. Students in
this program came from district high schools and attended classes either in the
morning or afternoon for twenty weeks. Therefore, the FTE enrollment of this
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table 5
SPACE UTILIZATION DATA
Program
Percent of School’s
Total Instructional
Space Used By
Each Program
Percent of Program
Area Utilization by
Secondary and Post
Graduate Day School
Programs
Academic 19.15% 100. 00%
Auto Body 6.48% 100.00%
Auto Mechanics 8. 40% 100.00%
Basic Electronics 4.33% 91.01%
Electricity 5. 13% 80.00%
Foods 3.47% 93.02%
Graphic Arts 4. 78% 95. 24%
House El Mill Carpentry 6. 56% 64. 52%
Machine Drafting 2. 70% 90.91%
Machine Shop 11.48% 86.96%
Metal Fabrication & Welding
: 6.55% 74. 07%
Painting & Decorating 3. 02% 100. 00%
Health Service Assistant Not included in calculation
General Shop 2.29% 100.00%
Business Machines 1.91% 100. 00%
Electronic Data Processing 2.27% 83.33%
Electro-Mechanical Drafting
:
2. 70% 90. 91%
Electronics 2. 73% 83.33%
Dental Assistant 1.62% 100. 00%
Medical Assistant 1.35% 100.00%
Practical Nursing 3.08% 100.00%
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program was equal to one-fourth of the annual enrollment.
The enrollment and FTE enrollment of post secondary courses were
identical. All of the post secondary student’s time was spent in learning
experiences directly related to the vocational or technical program.
The total FTE enrollment of the day school program was determined.
The percentage of the total FTE enrollment of each program was calculated.
These percentages were used in prorating costs. Enrollment data is presented
in Table 6.
The cost of one group of instructional supplies and materials which could
not be explicitlj'- assigned to individual programs was prorated by actual enroll-
ment to those programs which normally used those supplies and materials.
Operational cost data were collected and processed. Direct assignable
costs were determined for all vocational and technical programs with the follow-
ing exceptions. These exceptions were not resolved because it was not the
purpose of this study to examine each of the vocational and technical programs
in detail. Emphasis was placed only on the ninth grade machine shop program.
(1) The Food Trades Program operated a tea and lunch room which
served faculty and staff members, civic organizations and others. This oper-
ation provided an essential learning opportunity as well as performing a needed
service. The account for instructional supplies and materials for this program
was maintained separately. The income from the service facility operated by
the program was used to pay these expenses. Therefore, it was decided not
to delineate the direct assignable costs of the Food Trades Program.
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TABLE 6
ENROLLMENT DATA
Program Enrollment
Percent of
FTE Total FTE
Enrollment Enrollment
Academic
Auto Body
Auto Mechanics
Basic Electronics
Electricitj'^
Foods
Graphic Arts
House & Mill Carpentry
Machine Drafting
Machine Shop
Metal Fabrication
& Welding
Painting & Decorating
Health Service Asst.
General Shop
Business Machines
Electronic Data
Processing
Electro-Mechanical
Drafting
Electronics
Dental Assistant
Medical Assistant
Practical Nursing
657 262.8 34. 1%
47 28.2 3.7%
86 51.6 6.7%
44 26.4 3.4%
'67 40.2 5.2%
38 22.8 3.0%
39 23.4 3.0%
66 39.6 5.1%
30 18.0 2.3%
138 82.8 10. 7%
46 27. 6 3.6%
33 19.8 2.6%
25 6.25
.8%
23 13.8 1.8%
9 9.0 1.2%
20 20.0 2.6%
14 14. 0 1.8%
14 14.0 1.8%
6 6.0
.8%
9 9.0 1.2%
70 35.0 4.5%
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(2) The Health Services Assistant Program used the same facilities
and supplies utilized by the otlier health occupation programs. The costs of
supplies and materials used by this program were not delineated.
(3) Supplies and materials and textbooks expenditures for the Electro-
Mechanical Drafting and Electronics Post Secondary Programs were included in
the direct assignable costs of the Machine Drafting and Basic Electronics Sec-
ondary Programs.
(4) The Dental Assistant Program was in its first year of operation.
The direct cost included items which should have been considered implementation
rather than operational costs. Therefore, care should be exercised in any
analytical use of the direct assignable costs.
(5) Approximately 40% of the direct costs of the Electronic Data Proces-
sing Program results from equipment rentals. The equipment was used for both
instructional and administrative purposes. The total costs were assigned to
instructional supplies and materials. Data necessary for allocating equipment
costs to administrative functions were not readily available. Therefore, the
costs figures have been omitted from this report.
Prorated costs were determined for each of the programs with the
exception of the Health Service Assistant Program. Costs provided by space for
this program were included in the costs assigned to the other health occupation
programs.
Although revenue analysis is not defined to be within the scope of this
study, the following observation should be stated. Several of the shop programs
69
produced revenue from services rendered. This revenue was referred to as
"productivity". Productivity income was not used to adjust any of tlie costs
listed in this paper. However, the productivity factor should be considered if
the costs reported are subsequently used by others in any detailed analysis of
the revenue required to operate this program.
Direct assignable, prorated, and the total operational costs for each
program are summarized in Table 7. Programs affected by the above stated
exceptions are appropriately noted. Costs associated with each of the budget
categories are presented in Appendix C. This listing and Table 7 provide a
breakdown of all costs on three levels.
» Object, e.g.
,
salaries,
® Activity, e.g., instruction, and
» Program.
Table 8 presents total costs per student for each program. These costs
are presented for three levels of enrollment;
» Current enrollment,
© Maximum enrollment at the current staff level, and
o Maximum enrollment at the planned staff level (only for those
programs not currently at planned level).
Table 9 presents direct costs per student for each program. These
costs arc presented for tw'o levels of enrollment:
• Current enrollment, and
® Maximum enrollment at current staff level.
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table 7
PROGRAM COSTS SUARMARY
Program Direct Cost Prorated Cost Total
Academic
Auto Body
Auto Alechanics
Basic Electronics
Electricity
Foods
Graphic Arts
House & Alill Carpentry
Ala chine Drafting-
Machine Shop
Aletal Fabrication &
$165, 776.27
20,465.28
39,040. 19
32,802.06(3)
31,977.66
' (1)
20,582.92
38,945.65
21,201. 36(3)
61,915. 35
$100,013.23
14,683.42
23.853.96
11.804.96
16.457.21
10, 118. 56
11.465.22
16,377.05
7,846.30
35,230.47
$265,789. 50
35,148. 70
62,894.15
44, 607. 02(3)
48,434. 87
(1)
32,048. 14
55,322. 70
29, 047.66(3)
97,145.82
Welding
Pamting & Decorating
Health Service Assistant
General Shop
Business Alachines
Electronic Data
21,488. 54
19,216.99
^
7,250. 00(3)
15,571.55
6,954.48
13,071.43
8,976. 11
1,981. 57(3)
6,371. 18
4,518.03
34,559.97
28,193. 10
9,231. 57(3)
21,942. 73
11,472. 51
Processing
Electro-AIechanical
(5) 7,989.88 (5)
Drafting
Electronics
Dental Assistant
Medical Assistant
Practical Nursing
9,050.00(^)
9,150.00(3)
18, 782.48(4)(2)
9,012.37(2)
41,286.62(3)
6,578.09
6,421. 51
3,314.32(3)
4,029.98(3)
13,781.47(^)
15,628. 09(3)
15,571.51(3)
22,096.80(^)(3)
13,042.35(3)
55,068. 09(3)
Note: Numbers in parenthesis refer to previously described exceptions.
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TABLE 8
TOTAL COST PER STUDENT
Program
Current
Enrollment
Maximimi
Enrollment
- Current
Staff Level
Maximimi
Enrollment
- Planned
Staff Level
Academiic $ 404.55
Auto Body 747.84 $ 439.36
Auto Mechanics 731.33 628.94
Basic Electronics 1, 013. 80(^) 586. 93(^)
Electricity 722.91 637.30
Foods
-
(a)
-
(a)
Graphic Arts 821. 75 801.20 $534. 84(*^)
House & Mill Carpentry 838.22 727.93
Machine Drafting 968.26(a) 727. 19(a)
Machine Shop 703.96 607. 16
Metal Fabrication & Welding 751.30 864. 00(b) 573. le(^)
Painting & Decorating 854.34 704.83 _
Health Service Assistant 369.26(a) 256.43(a)
General Shop 954. 03 731.42 _
Business Machines 1,274.72 573.63 _
Electronic Data Processing - (a)
-
(a)
_
Electro-Mechanical Drafting 1,116. 29(a) 781.40(a)
Electronics 1, 112. 25(^"^) 778. 58(a)
Dental Assistant 3,682. 80(^) 1,104.84(^)
Medical Assistant 1,449. 15(^) 652. 12(^)
Practical Nursing 786. 69(^) 625. 77(a) -
(a) Affected previouslj^ described exceptions.
(b) Current enrollment exceeds planned enrollment.
(c) These two programs have not yet reached their planned staff level.
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TABLE 9
DIRECT COST PER STUDENT
Program Current
Enrollment
Maximum Enrollment
- Current Staff Level
Academic $ 252.32 $208. 79
Auto Body 435.43 255. 82
Auto Mechanics 453.96 390.40
Basic Electronics 745. 50(3) 431.61(3)
Electricity 477. 28 420. 76
Foods
- (1)
- (1)
Graphic Arts 527. 77 514. 57
House & Mill Carpentry 590. 09 512.44
Machine Drafting 706. 71(3) 530.03(3)
Machine Shop 448.66 386.97
Metal Fabrication & Welding 467. 14 537.21
Painting & Decorating 582.33 480.42
Health Service Assistant 290. 00(2) 201.39(2)
General Shop 677.02 519.05
Business Machines 772. 72 342. 72
Electronic Data Processing - (5)
- (5)
Electro-Mechanical 646.43(3) 452. 50(3)
Electronics 653. 57(3) 457.50(3)
Dental Assistant 3, 130.41^2’'^) 939. 12(2.4)
Medical Assistant 1,001.37(2) 450.62(2)
Practical Nursing 589. 81(2) 469. 17(2)
Note: Numbers in parentheses refer to previously described exceptions.
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Costs associated with the ninth grade portion of the Machine Shop
Piogram were determined at the instructional objective module level.
Table 10 presents a summary of the Machine Shop Program costs.
Table 11 presents a breakdown of the direct instructional salary costs for the
shop and shop related modules of instructional objectives for the ninth grade
program. Total and per student costs are presented for both the current and
planned enrollment.
The data collected at Diman Regional Vocational
-Technical High School
provided a Detailed description of the enrollment, space utilization, and costs
of the school's educational programs. The descriptive data could have also been
used for many purposes, including: planning, management control, decision-
making, public relations, and staff orientation. This data could easily be used
to demonstrate the successful planning and operation of the school. For
example: the costs of operational programs were relatively level with no pro-
gram grossly out of line with the others.
The collection of data pertaining to the machine shop program included
both cost and effectiveness data. A review of the data resulted in the following-
observations:
• Over 90 percent of the direct assignable costs were instructional
salaries.
• There was a sharp drop in enrollment between the tenth and
eleventh grades. This was explained by descriptive historical data.
The school had moved from a smaller facility two years before.
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table 10
aiachine shop program
SUMMARY OF COSTS
Direct Assignable Cost: $61,915.35
Prorated Cost: $35,230.47
Total Cost: $97,145.82
Direct Belated Instruction Salary Cost and Percent of Total Direct Cost forRelated Classroom Activities: $10, 550. 00 (100%)
Direct Shop Instructional Salary Cost and Percent of Total Direct Shop Cost-
$47,445.00 (92.37%)
Total Cost for Each Grade:
(prorated by enrollment)
Grade Enrollment Factor Cost
9 39 28.26% $27,453.41
10 46 33.33% 32,378. 70
11 27 19. 57% 19,011.44
12 26 18. 84% 18,302.27
138 100. 00% $97, 145. 82
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TABLE 11
9TH GRADE ]\IACHINE SHOP PROGRAM
SUMMARY OF DIRECT INSTRUCTIONAL SALARY COST BY MODULE
Related Instructional Salary Cost: $2, 981. 43
(Derived by Projecting by Enrollment)
Proration
Related Factor
Instruction % of
Module Class Time
Cost
Per
Module
Current
Enrollment
Per
Student
Current
Enrollment
Per
Student
Planned
Enrollment
Per
Module
Planned
Enrollment
Introduction 5% $149.07 $ 3.82 $ 3.30 $131. 88
Lathe 10* 298.14 7.64 6. 59 263. 75
Measurement 10% 298. 14 7. 64 6.59 263. 75
Hand Tools 15% 447.21 11.47 9. 89 395. 63
Iron & Steel 5% 149. 07 3. 82 3.30 131. 88
Lathe Tools 10% 298. 14 7.64 6. 59 263. 75
Lathe Operations 20% 596.29 15.29 13. 19 527. 50
Tapers 15% 447.21 11.47 9. 89 395. 63
Introduction to
Threads 10% 298.14 7. 64 6. 59 263. 75
Shop Instructional Salary Cost: $13,407.96
(Derived by Prorating by Enrollment)
Proration
Cost
Per Per Per Per
Related Factor Module Student Student Module
Instruction % of Current Current Planned Plamied
Module Shop Time Enrollment Enrollment Enrollment Enrollment
Lathe 79% $10,592.29 $271.40 $234. 26 $9,370.39
Bench 10% 1,340. 80 34.38 29.65 1, 186. 13
Drill Press 5% 670.40 17. 19 14. 83 593. 06
Surface Grinder 5% 670.40 17. 19 14. 83 593. 06
Band Saw 1% 134. 08 3.44 2.97 118.61
7G
Hence, enrollment of the upper two classes reflected the capacity
of the program in the older facility.
• The instructional salary expenses associated with "lathe" learning-
experiences accounted for at least two-thirds of the total ninth grade
program direct costs.
• When the program reached its planned enrollment level there was to
have been an estimated 14 percent drop in the direct cost per student.
• Effectiveness scores ranged from a low of 37 to a high of 94. The
mean score was 71. 59. All students were judged by their instructors
to have met the minimal ninth grade standard.
These observations suggested several research activities. Among these
activities were:
• An examination of the validity of the effectiveness measurement
instrument and the program's stated performance objectives and an
analysis of the effectiveness and student characteristic data. There
appeared to be a discrepancy between stated performance objectives
as they w'ere reflected by the testing instrument and the grading-
philosophy of the instructional staff. (NOTE: This observation
should not be interpreted as a derogative comment. The description
of the machine shop program in terms of instructional objectives
was still in the development stage. The purpose of this remark was
to focus attention on a possible problem.) The effectiveness and
student characteristic data should also be processed to determine
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possible correlations between scores and characteristic subsets
of students.
# The consideration of alternative methods of instruction.
significant reduction in direct assignable per student costs must be
associated with the instructional salary expenditure. Therefore,
any significant improvement in cost-effectiveness which results
from reduced costs must be a result of changing the current role of
the insti uctional personnel. (NOTE: It is not the purpose of the
above statement to suggest that current instructional methods were
not the most appropriate. The only purpose was to suggest that if
cost-effectiveness is to be increased through cost reductions, then
it was necessary to consider changes to the current instructional
process. A significant increase in cost-effectiveness by reducing
costs is not always possible. Reduced cost methods may also result
in reduced effectiveness.
)
Data Limitations
The data collected from Diman Regional Vocational-Technical High
School did not provide a base for demonstrating all aspects of the cost-
effectiveness approach. For example: the approach provides for the compari-
son of alternative instructional activities in achieving a stated instructional
objective. No alternative instructional activities were provided in the program
analyzed. Hence, it was not possible to demonstrate the application of this
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aspect of the cost-effectiveness approach using data collected at Fall River.
Therefore, a set of hypothetical data was generated to demonstrate this technique.
To avoid confusion between data collected in Fall River and the hypothetical data,
the latter are presented and discussed in the subsequent section.
The need for hypothetical data should not distract from the value of the
data collected at the Diman Regional Vocational-Technical High School. The
demonstration of the applicability of the cost-effectiveness approach is highly
dependent upon this data. Most aspects of the approach are demonstrated using
this "real" data, whereas, only one aspect is demonstrated using hypothetical
data.
Capital cost data were not collected or hypotheticall3^ generated. The
demonstration of the applicability of the cost-effectiveness process is limited to
the collection, categorization and analysis of operating costs. ^
Sources of revenue for the operation of the Diman Regional Vocational-
Technical High School are not discussed. However, one important factor should
be stated. The Commonwealth of Massachusetts reimburses 50 percent of the
net operating costs to the regional vocational school districts. The costs included
in this paper represent operating expenses prior to state reimbursement. There-
fore, eosts for the regional district are essentially half of the recorded amounts.
The data collected at Diman Regional Vocational-Technical High School
were related to the operation of the day school curriculum excluding those pro-
grams supported and financed by the Manpower Development Training Act(MDTA).
79
Hypothetical Data Base
The data collected at the Diman Regional Vocational-Teclmical High
School did not provide the base necessary for demonstrating all of the aspects
of the analytical cost-effectiveness approach described in Chapter HI. There-
fore, the following hj^pothetical data are presented to complete the demonstration
of the applicabilit}?^ of the described approach.
Hypothetical data are presented for the four elements necessary for a
complete cost-effectiveness analysis, i.e., program descriptions, student
characteristic data, effectiveness measures, and cost data. This data provides
a base for demonstrating one of the important aspects of the described cost-
effectiveness approach, i.e.
,
the technique for comparing alternative instruc-
tional activities for achieving stated instructional objectives.
Program Description
. The administrative and instructional staffs
of the Park Elemientary School are currently in the first year of an implemen-
tation plan for introducing individualized learning experiences as part of their
curriculum. Mathematics has been selected as the first subject to be "individ-
ualized. "
The program is designed to operate as follows:
(1) A student is given a pretest to determine his placement in the
mathematics program.
(2) A member of the instructional staff determines which module
of instructional objectives the student needs to satisfy to be able to achieve the
next level of competency.
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(o) The student and instructional staff member discuss the
various learning opportunities which are available for achieving the instructional
objectives. The opportimities available include:
(a) A programmed text with student and/or teacher tutorial
assistance available when required.
(b) A small group (5) learning experience conducted by a
member of the instructional staff.
(c) A learning lab including audio and videotape resource
materials. Student and/or teacher tutorial assistance is
also available when required.
(4) The student selects the learning opportunity he wishes to
pursue. He then engages in the learning opportunity.
(5) At the completion of the set(s) of activities associated with the
learning opportunity, the student is tested to determine if he has achieved the
module of instructional objectives.
(6) The process returns to step (2) where the instructional staff
member determines if the student needs additional work on the same level or if
he is ready to advance to a new module of objectives.
Data describing the activities of each student have been collected.
This data includes a listing of the instructional alternatives selected and the
associated test data. The amoimt of time needed to complete each learning
opportunity has been recorded. The actual amount of time the student utilized
each instructional resource has also been recorded. This data has been used to
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compile the following tables. Taloles 12
,
13, and 14 present resource utiliza-
tion data. Columns represent the three instructional alternatives. Rows
delineate the tjTpes of instructional resources required for each module of
instructional objectives. (For purposes of illustration, only hvo modules are
presented. ) Utilization is stated as the average nmnber of hours a student
used as instructional resource. The formation of these groups is discussed
in the following paragraph.
.
Student Characteristics
. The school's guidance department main-
tains characteristic data for each student. Included in tliis data are school
percentile scores for quantitative achievement.
For purposes of this study students have been identified as belong-
ing to one of three groups. Membership in a group is dependent upon the
student's quantitative achievement score. Group I is the top quartile. Group
II consists of the middle two quartiles, and Group III is the lowest quartile.
The number of hjqDothetical students in each of the three groups is;
Group I - 12
Group II - 54
Group III - 34
Effectiveness Measure. Effectiveness is presented as a ratio of
the number of successful attempts to the number of attempts at achieving a
satisfactor}'^ score following the completion of a learniiig experience. Table 15
presents these ratios for the three groups of students. Repeated attempts and
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TABLE 12
GROUP I
RESOURCE UTILIZATION DATA
(Hypothetical)
Instructional Alternatives
(a) (b) ( c)
Resource
Module 1
Instructional Personnel:
Level 1
Level 2
Level 3
Avg. Resource Utilization Time
—ud
(in hours)
Per Student Attempt
3. 0
Level 4
. 1
Level 5
• 1
Student Tutor
.1
. 1
Learning Lab:
Open Facility 3.0 4 5
Audio
1.0
Video
3. 5
Programmed Materials
& Supplies 3.0
Classroom (includes facilities,
supplies, & materials) 3.0
Module 2
Instructional Personnel:
Level 1
Level 2
Level 3 3.0
Level 4
. 1
. 1
Level 5
Student Tutor
.2
. 1
Learning Lab: •
Open Facility 2. 5 3. 5
Audio 1. 5
Video 2.0
Programmed Materials
& Supplies 2. 5
Classroom (includes facilit3^
supplies, & materials) 3.0
Cl
on
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TABLE 13
GROUP II
RESOURCE UTILIZATION DATA
(Hypothetical)
Instructional Alternatives
J[a}
_Jb} (c)
Resource
Module 1
Instructional Personnel: -
Level 1
Level 2
Level 3
Level 4
Level 5
Student Tutor
Learning Lab:
Open Facility
Audio
Video
Programmed Materials
& Supplies
Classroom (includes facilities,
supplies, & materials)
Module 2
Instructional Personnel:
Level 1
Level 2
Level 3
Level 4
Level 5
Student Tutor
Learning Lab:
Open Facility
Audio
Video
Programmed Materials
& Supplies
Classroom (includes facility,
supplies, & materials)
Avg. Resource Utilization Time (in hours)
Per Student Attempt
.5
4.0
4.0
.2i
3. 5
3. 5
5.0
5.0
5.0
.25
1.0
3. 5
.21
.
5
3.
1 .
2
.
0
5.0
Cl
Cl
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table 14
GROUP m
RESOURCE UTILIZATION DATA
{Hypothetical)
Instructional Alternatives
^ (b] (c)
Avg. Resource Utilization Time (in hours)
Per Student Attempt
Resource
Module 1
Instructional Personnel:
Level 1
Level 2
Level 3
Level 4
Level 5
Student Tutor
Learning Lab:
Open Facility
Audio
Video
Programmed Materials
& Supplies
Classroom (includes facilities,
supplies, & materials)
Module 2
Instructional Personnel:
Level 1
Level 2
Level 3
Level 4
Level 5
Student Tutor
Learning Lab:
Open Facilitj^
Audio
Video
Programmed Materials
& Supplies
Classroom (includes facilitj?^,
supplies, materials)
10.0
1.0
.6
1.0
.9
7.5 9. 0
2.0
7.0
7. 5
10.0
10. 0
. 75
.5
.6 1.0
6.0 7. 0
3. 0
4. 0
G.O
10.0
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table 15
EFFECTIVENESS DATA
(Hypothetical)
Module
Instructional Alternatives
(a) rbl (n\
Fraction of students successful on first attempt
Module 1
Group I 1. 0 1. 0 1.0
Group II
.875
.880
.923
Group III
.571
.800
. 833
Total
. 815
.867
. 893
Module 2
Group I 1. 0 1.0 1.0
Group II
.944
.950
. 813
Group III
. 800
. 867 .786
Total
.923
.925 .823
8G
second attempts via another learning opportunity route were not included.
Other effectiveness measures, e.g,
,
time required to successfully
complete an instructional alternative and the retention rate of students complet-
ing alternatives, would also be appropriate in a detailed analysis. However, for
demonstrative puiposes one measure was considered to be appropriate and
sufficient.
Cost Data. The hypothetical average direct per student cost for each
learning opportunity is presented in Table 16.
Effectiveness-Cost Ratios
.
A set of effectiveness
-cost ratios were
calculated by dividing the effectiveness measures. Table 15, by the associated
cost data, Table 16. These ratios are presented in Table 17.
Analysis. The following observations are made by examining the
effectiveness-cost ratios and related data:
e The total effectiveness-cost ratio of instructional alternative
(a) for module one is relatively liigher than the ratios for the
other two alternatives. However, upon checking the effective-
ness data, alternative (a) does not appear to be as effective as
the other two alternatives. It is the lower cost of (a) which
resulted in the high effectiveness-cost ratio. Further investi-
gation shows that Group HI has a very low effectiveness rate
on alternative (a) when compared with the other two alterna-
tives and this reduced the overall effectiveness of (a).
Group Ill's effectiveness-cost ratio for alternative (a) is less
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Module
TABLE IG
PER STUDENT
TOTAL DIRECT COST DATA
(Hypothetical)
Instructional Alternatives
—li) (b) (cl
Average Cost Per Student Attempting
An Instructional Alternative
Module 1
Group I $ 6.04 $ 6.09 $ 8.59
Group II 9.79 10. 15 10. 05
Group III 16. 03 20.30 20.60
Average 11.46 13. 11 13.46
Average Cost Per Student Attempting
An Instructional Alternative
Module 2
Group I 5.82 6. 09 6. 03
Group II 7. 72 10. 15 7.49
Group III 12. 89 20.30 14.96
Average 9.25 13. 11 9.85
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table 17
EFFECTIVENESS-COST RATIOS*
(H3^othetical Data)
Modules Instructional Alternatives
..
(a) (b) fc)
Module 1
Total
.0711*
. 0661
. 0663
Group I
. 1656
. 1642
. 1164
Group II
. 0894 .0867 .0918
Group III
. 0356 .0394 .0404
Module 2
Total
. 0998 .0706
. 0835
Group I
.
1718
.
1642
.
1658
Group II
.
1223
.
0936
.
1085
Group III
. 0621
.
0427
.
0525
*Effectiveness per dollar per student attempt calculated by dividing effectiveness
measures (Table 15) by associated costs (Table 16).
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than for the other two alternatives although the cost is also
less.
• The effectiveness-cost ratio of instructional alternative (c) for
Group I, module one, is lower than for the other two alterna-
tives. Since the effectiveness rate is tlie same for all alterna-
tives, it is the higher cost of (c) which resulted in the lower
effectiveness-cost ratio.
» The effectiveness
-cost ratio of alternative (b) for Group II,
module two, is less than for the other two alternatives, even
though its effectiveness rate is the highest of the three. The
higher cost of providing (b) is a contributing factor. Alterna-
tive (c) has a relatively lower effectiveness rate than both (a)
and (b). The cost of alternatives (a) and (b) are comparable.
• The total cost-effectiveness ratio for alternative (b), module
two, is less than for the other two alternatives. The chief
contributing factor appears to be the low ratio for Group in.
However, Group HI has its best effectiveness rate on alterna-
tive (b). It is the higher cost of (b) which caused the low
effectiveness-cost ratio.
Based on the above observations, the following tentative decisions
are recommended:
e Alternative (a), module one, be deleted as an option for
Grou: III.
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0 Alternative (c), module one, be deleted as an option for
Group I.
® Alternative (b), module one, be deleted as an option for
Group II.
• Alternative (c), module two, be deleted as an option for
Group II.
These recommendations must be reviewed for their possible effects
on the total program. For example: significantly reducing the utilization of
the learning lab facility may result in a higher per student cost for those alter-
natives which use the facility. This factor may influence the decision to delete
learning lab alternatives. Also prior to taking any final action, plans for
implementing the decisions must be developed.
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CHAPTER V
CONCLUDING REMARKS
Analytic attempts that relate the cost of a particular activity
or project to the effective performance or goal- attainment fall
under the rubric of cost-effectiveness analysis Created as
a means of solving problems of choice, cost-effectiveness analy-
sis enables a decision maker to choose from among feasible
alternatives on the basis of least cost and greatest effectiveness
(Hartley, 1968, p. 39)
This concept of cost-effectiveness analysis has been expanded to
enable a decision maker to choose from among feasible alternatives on the
basis of least cost, greatest effectiveness, and student characteristics. "One
of the inherent dangers of using cost-effectiveness analysis in education is the
misuse of data by cost-oriented instead of student- oriented administrators. "
(Cooper et. al
.
,
1970, p. 486) The anal^Tical approach presented in this dis-
sertation was designed to avoid this danger by adding student characteristics
as one of the important elements of cost-effectiveness analysis.
The data resulting from an analysis which considers student character-
istics, effectiveness and costs ma}^ be used b}^ educators for reaching
decisions pertaining to program management, planning, and research.
Operational Review
Chapter IV presented a demonstration of the applicability of the cost-
effectiveness approach described in Chapter III. The limitations of the demon-
stration have been appropriately stated within previous discussions. However,
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in reviewing the operntional processes ot the demonstration, another limita-
tion becomes obvious,
Steff participation
. Most of the activities associated with this demon-
stration were accomplished by the author, a person external to the operation of
the school. Although the study could not have been completed without the
authority and assistance provided by the administrative and instructional staffs
of the Diman Regional Vocational-Technical High School, the study only partially
demonstrates the applicability of the process by a local educational agency.
Attempts to minimize this limitation were made by assisting the staff in non-
study tasks and trying to work as a staff member and not as an "outsider. ”
The superintendent-director, assistant director, fiscal officer, book-
keeper, office manager, secretaries, and clerks all provided assistance when
requested. The members of the instructional staff were also very cooperative.
The ninth grade machine shop teachers and the shop theory teacher willingly
provided assistance with the shop teachers administering and grading the
performance test used to measure effectiveness.
Although there was no expression of great enthusiasm or interest for
cost-effectiveness analysis, the attitude of the school's staff remained
supportive and understanding throughout the conduct of the study.
Plans for implementing a cost-effectivencss analysis should include
activities designed to achieve positive reactions and cooperative participation
by staff members. The anxieties of personnel which may consider cost-
effectiveness as a threat to their positions should be alleviated by presenting
93
the analytical procedures as an aid for better decision making. The value of
cost-effectiveness analysis - its utility as a planning tool - should be made
clear. Staff members should be given the opportunity to participate in planning
activities if they are expected to participate in the implementation of the study.
The demonstration of the applicability of the design did not include the
above activities because of the ’’dissertation producing” setting of the study.
However, it is extremely important to emphasize the need for these activities
in future implementations. In the final analysis, it is the orientation of the
staff to the tasks to be performed which determine success. Plans for staff
participation is an essential element in all cost-effectiveness studies.
Implementation resource requirements
. The availability of behavioral
stated instructional objectives and an accounting system which facilitated pro-
gram cost data collection w’ere essential elements in the successful demon-
stration of the described cost-effectiveness approach. If program instructional
objectives had not been previousl3^ stated and if the school's accounting s^'stem
did not facilitate the collection of program cost data, then the effort and time
required to demonstrate the applicability of the described cost-effectiveness
approach would have been more than doubled. The study could not have been
performed in one year. The development of objectives and the design and
implementation of a programmatic accounting system are time consuming
activities. Both of these steps are necessary prior to the implementation of the
described cost-effectiveness approach.
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Resources and time required to implement this cost-effectiveness
approach are highly variable. Implementation costs are dependent upon the
following factors:
® The scope of the designed analysis,
• I he availability of descriptive (stated objectives) data, student
characteristic data, effectiveness measures or instruments, and
cost data,
• The availability of personnel trained or experienced in cost-
effectiveness analysis, and
o The appropriateness of the plan for conducting the cost-
effectiveness processes, e.g.
,
statement of study objectives and
anticipated outcomes, plan for the involvement of staff members, etc.
Some schools, e.g.
,
Diman Regional, could implement the approach by
utilizing present resources without increasing their budget. Their program-
matic accounting procedures and their earlier efforts in stating programs in
terms of measurable objectives would provide the base necessary for performing
cost-effectiveness studies. Other schools would have to implement new accoimt-
ing and budgetary procedures and would have to describe their programs in
terms of measurable objectives prior to performing cost-effectiveness studies.
In these latter cases, the expense of preparing for cost-effectiveness analyses
would probably be significant. Therefore, the cost-benefit of performing cost-
cffectiveness analysis maj^ be questioned. It is as difficult to measure the
benefits of good planning as it is to measure the costs of poor planning. An
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examination of the costs and benefits of cost-effectiveness analysis is left to
a future effort.
Supporting Systems
Implicit in the description of the cost-effectiveness approach and the
demonstration of its applicability has been the need for an information sj'^stem
to support the suggested procedures. Data pertaining to program descriptions,
student characteristics, program effectiveness, and costs must be collected
and processed. Existing subsystems, i.e., budgeting, accounting, pupil
personnel services, instructional planning and evaluation subsystems may be
used to collect the data necessary for the implementation of the described cost-
effectiveness approach. However, the existence of an integrated information
system would be highly desirable. The size and scope of the information
system required to support the described approach would be dependent upon the
analytical cost-effectiveness plans. But, these plans should not be the deter-
mining factors in designing an information system. The management infor-
mation requirements should be the determining factors. Cost-effectiveness
procedures should not "wag" the information system. It is only one of the
management techniques which can assist decision-makers in improving the
operation of a school system.
9G
Gcneralizability
A flexible cost-effectiveness approach should ensure its generaliza-
bility to a variety of educational systems. The chief factors in determining
the applicability of the process to a given educational system are the commit-
ment of the system to stated objectives, and a programmatic accounting system.
The cost-effectiveness approach presented in this dissertation cannot be applied
in environments which do not subscribe to the statement of educational objec-
tives in measurable terms and which do not have an accounting system which
can identify costs at the program and subprogram level.
Tile techniques suggested in this study can be used to compare pro-
giams which are within the same school or school system where many vari-
ables apply equally to several alternatives. If comparisons among dissimilar
schools or systems are attempted, then it is necessary to consider the various
differences affecting the costs of education. For example, teacher salaries
vary depending upon region, density of population, and the economic level of
the community. Instructional salaries are an important factor in educational
costs and any variance in the salary scales between schools should be con-
sidered in the analysis of cost and effectiveness data. In comparing dissimilar
schools or systems it is also necessary to consider differences in environ-
mental characteristics wliich may not normally be collected with program
description and student characteristic data. For example, one community
may place a higher value on education than another community. This difference
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should be considered in comparing the cost-effectiveness of similar instruc-
tional programs being conducted by both communities.
Conceptual Expansion
The cost-effectiveness approach described and applied in this disser-
tation may be considered as a first step in developing a methodology which can
be used in planning and designing educational systemis that are more responsive
to current individual and societal needs.
Ihe first element necessary to implemient cost-effectiveness analysis
is the set of measurable instructional objectives which describe the educa-
tional program. These objectives are statements of the instructional intents
Oj. the pi ogram and without them it is impossible to define and measure progress.
Instructional objectives should be directly related to the institutional
objectives of the educational system, where institutional objectives are designed
to meet social and economic needs. The educational priorities of a community
should be reflected in the statement and ordering of institutional objectives. A
discussion of the relationship between instructional and institutional objectives
is presented in Appendix D. Included in the discussion is a description of an
analytical procedure for relating both the costs and effectiveness of instruc-
tional objectives to the institutional objectives.
Cost-effectiveness analysis will provide data pertaining to the costs and
effectiveness of programs designed to achieve stated objectives. But, this
alone will not provide data for determining the social responsiveness of the
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educational system. The benefits of an effective system must also be
examined.
Therefore, the design and demonstration of a cost-benefit approach
which is complementary to the cost-effectiveness procedures described and
demonstrated in this study is the next recommended step. Both cost-
effectiveness and cost-benefit data are required if progress is to be achieved
in developing responsive educational systems.
The purpose of this dissertation was to describe and demonstrate the
applicability of a cost-effectiveness teclmique. The results of the application
of the described technique demonstrated the economic and operational feasi-
bility and the acceptability of cost-effectiveness analysis by a local educa-
tional agency. Although no major problems were encountered during this
study, it should not be inferred that this is the answer. There remain many
unansw'ered questions pertaining to cost-effectiveness and cost-benefit analysis
of educational systems. These questions are left to future efforts.
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appendix a
proration guidelines
The discussion of the proration of expenditures presented on the
following pages is reprinted from the Guideline_s for preparing School Returns
to the Department of Education, Division of Research and Development, the
commonwealth of Massachusetts, for the 1968-1969 school year. These
g>udelines were used to define and clarify items requested in the "End of
Year Report.
"
The discussion pertaining to proration of expenditures is not reprinted
in Its entiiety. Only those excerpts considered pertinent to this dissertation
are included.
methods for prorating expenditures
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There are many methods used for prorating expenditures. The most
common of these have for a basis either:
1. Time
2. Average Daily Membership
3. Average Daily Attendance
4. Time-floor-area
5. Hour-consumption
6. Number of Pupils
7
.
Quantity Consumed
The time method for prorating consists of allocating a part of an expen-
diture to a given activity in proportion to the time spent in the activity.
For Example:
Suppose a person teaches during 75 percent of his emplo3^ed
time, and supervises student-body activities during the other
25 percent. In this case, 75 percent of his salary would be
recorded under instruction accounts and 25 percent recorded
under student-body activities accounts.
The average-dail3^-membership methods for prorating consists of allo-
cating a part of an expenditure to a given activity in proportion to the average
daily membership of the pupils engaged in the activity.
105
For Example:
Suppose it is desired to prorate a $2,100.00 general
administration expenditure between the regular day school
accounts and the adult education accounts.
The regular day school ADM is $2, 000. 00; the regular
school day is 5 hours, 5 days per week; and an average of
500 adults are on the rolls of evening classes which are in
sessions 5 hours per week.
In this case, it is first necessary to convert the membership for adult
education classes into comparable units with the regular daj^ schools. If the
adult education classes were in session for 25 hours per week, the ADM for
adult education would, of course, be 500.
Since the adult education classes are in session only one-fifth as long as
the regular day schools (5 hours compared to 25) the converted ADM for adult
education is 500 divided by 5, or 100 ADM.
Thus, for prorating, the total ADM for the school system is 2, 000 plus
100, or 2, 100. The part of the $2, 100. 00 to be charged to the regular da}^
school accounts is in the ratio of 2, 000 ADM to 2, 100 ADM, or $2, 000. 00; and
the part to be charged to adult education accounts is in the ratio of 100 ADM
to 2, 100 ADM, or $100. 00.
In using this method of prorating, if it is determined that the activities
are in session approximately the same length of time, the steps involving con-
version of ADM can be eliminated.
lOG
The above procedures are also used when prorating on the basis of
average daily attendance, except that average daily attendance is substituted
for average daily membership.
The time-floor-area method for prorating consists of allocating a part
of an expenditure to a given activity in proportion to the gross floor area used
by the activity, and the length of time the floor area is used.
For Example:
Suppose it is desired to prorate a $12, 000. 00 custodial expen-
diture between secondary school accounts and adult education
accounts when the two programs used the same building, the
regular school week is 25 hours, the gross floor area of the
building is 30, 000 square feet, and the adult education pro-
gram used 6, 000 square feet of floor space 5 hours a week.
Based on floor area alone, the part of the $12, 000. 00
chargeable to adult education accounts would be in the ratio
of G, 000 square feet to 30, 000 square feet, or $2,400. 00.
However, the adult education program uses the school
facilities onl}' five-thirtieths, or one-sixth of the total time.
Therefore, adult education would be charged with one-sixth
of the $2, 400. 00, or $400, 00 and the secondary school
accounts charged with $12, 000. 00 minus the $400. 00 or
$11, GOO. 00.
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In using this method of prorating, if it is determined that the activities
eoneerned use their faeilities concurrently, the steps involving the time element
can be eliminated, and the expenditures prorated in proportion to the gross
floor area used. When the actual amount of fuel consumed is not known, floor
area is recommended in preference to cubage as a basis tor prorating fuel
©xpenditures for three reasons;
1. Where the need for proration of fuel expenditures is
most common (in a single building shared different
activities), ceiling height is usually uniform, except
for the g3minasium or auditorium, so that square
footage or cubic footage would yield fairlj^ comparable
results.
2. Area is also easier to obtain and apply than cubage.
3. Area is also used for prorating other operation of plant
expenditures, eliminating the necessity for calculating
another basis for prorating.
The hour-consumption method for prorating consists of allocating a
part of an expenditure to a given activity in proportion to the length of time the
activity uses facilities, and the hourly rate at which the utility is consumed in
the use of such facilities. It applies to expenditures for water, electricity,
and gas, except heating.
108
For Example:
If adult education classes use shop facilities, the hourly rate of
consumption of electricity for the facilities would be multiplied by
the number of hours the facilities were used by adult education
classes.
This figure would be the amount of electricity used by adult
education, and a part of the expenditure for electricity would
be prorated to adult education accounts in proportion to the
amount used.
When various facilities are metered separately, the hourly
rate of consumption can be determined from meter readings.
When facilities are not metered separately, it would be neces-
sary to estimate the hourly rate of consumption. Local utility
companies can provide assistance in making such estimates in
line with local conditions.
The number-of-pupils method of prorating consists of allocating a part
of an expenditure to a given activity in proportion to the actual number (not ADM
or ADA) of pupils involved. It applies primarily to expenditures for transporting
special groups of pupils, such as non- public school pupils.
For Example:
Suppose 500 pupils were transported to school at public
expense over regular bus routes, and that in this total there
were 100 non-public school pupils. In this case, one-fifth
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of the expenditure for the regular transportation would be
charged to community services accounts.
The mileage method for prorating consists of allocating a part of an
expenditure to a given activity in proportion to the mileage traveled for the
activity. It applies primarily to expenditures for special kinds of transportation
services such as transporting pupils on field trips or to athletic contests.
The quantity-consumed method for prorating consists of allocating a
part of an expenditure to a given activity in proportion to the actual consumption
of supplies or other commodities. Under this method, an actual count is kept
of the materials used by an activity, and a part of the total expenditure for the
materials is allocated to the activity’s accounts on the basis of the amount used
by the activity.
For Example:
Suppose $1, 000. 00 worth of paper was purchased ''ud one-
fifth of the paper was used by the adult education program. In
this case, one-fifth of $1, 000. 00 or $200. 00 would be recorded
under adult education accounts.
CONSIDERATIONS IN SELECTING
A METHOD FOR PRORATING EXPENDITURES
One of the most important considerations in selecting a method for-
prorating expenditures is that it have a direct relationship to the activity for
which the expenditure is being prorated. To illustrate, floor area has little.
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if any, direct bearing on determining the workload of a teacher. Consequently,
It could not qualify as a desirable basis for prorating teachers' salaries. Yet,
floo. area is a very significant factor in determining the workload of a janitor,
and would be a desirable element in prorating janitors' salaries.
Also important in selecting a method for prorating are the practical
considerations involved. The method must be as simple as conditions will
allow, and it must be feasible to apply.
No single method will suffice for prorating the many different kinds of
expenditures involved in school finance. Within a given job classification, time
is usually the most important determinant of workload, and, for a given job,
personal services, are usually hired on the basis of time. That is, a teacher is
paid a full-time salary or a part-time salary on the basis of amount of time on
the job. Therefore, time constitutes a most equitable basis for prorating salary
expenditures. Wlien it is not possible to prorate salaries easily on a time basis,
it is necessary to use some other closely related method.
Some activities, such as general administrative and supervisory salaries,
average daily membership or average daily attendance may be the most satis-
factory alternate prorating method. This is on the assumption that the more
children in membership or in attendance for a given program area (i.e.
elemental’}' schools), the greater is the portion of time devoted to the program
area by general administrative and supervisory personnel.
For other activities, such as custodial and maintenance salaries, floor
area may be the most satisfactory alternate method. This is on the assumption
Ill
that the greater the floor area allotted to a given program area (i. e. elemen-
tary schools), the more work is involved tor the custodial and maintenance
personnel.
I' or salary expenditures ineurred in providing transportation services
for special groups of pupils, or in providing special transportation services,
the number of pupils involved and mileage involved, respectively, may consti-
tute the more desirable methods.
For most expenditures other than salaries, time as a basis for pro-
rating is of little value. For many of such expenditures, average daily member-
ship or daily attendance constitutes a desirable basis for prorating, for similar
reasons as those presented in connection with salaries. That is, generally a
greater number of pupils use a greater amount of supplies and are the cuase for
a greater portion of various overhead costs. Also, floor area ma}^ constitute
a more desirable basis for prorating some other expenditure beside salaries.
Foi certain expenditures, still other methods ma}^ be more desirable.
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appendix b
CODES FOR CLASSIFYING VOCATIONAL EXPENDITURES
The following coding system for vocational education was developed by
the Massachusetts Department of Education. Division of Research and Develop-
ment, in cooperation with the Division of Curriculum and Instruction and the
Bureau of Vocational Education.
The description and codes contained in this appendix are reprinted from
Budgetary Proces,,...
The fust two digits m the code number refer to Fiuictlons. the third
and fourth digit refer to Categos^FH^s. the fifth and sixth digit refers to
Program Area
,
and the seventh digit refers to Objects. For example:
1 lefers to teaching salaries for Home Economics in the Vocational
Day Program; coding procedure is as follows: Teaching (2300) Home Eco-
Y2.°,ational Day Program (33) and Professional Salaries m
Greater detail classification of coding expenditures can be achieved by
the administrator desiring to attain the better budget planning within a program
planning budget system (PPBS). Codes for Vocational Education have been ex-
panded to achieve desired detailed classifications. For example 2309-33-1. 107
refers to teaching salaries for Home Economics in the Instructional area of
Foods and Nutrition.
Expenditure Accounts
Functions
1000
Code of Expenditure Accounts
Administration
1100 School Committee
1200 Superintendent’s Office
2000 Instruction
2100 Supervision
2200 Principals
2300 Teaching
2400 Textbook Program
2500 Library Services
2600 Audiovisual Program
2700 Guidance Services
2710 Regular Guidance
2720 Title V, Part A
2800 Psychological Services
2900 Educational Television
3000 Other School Services
3100 Attendance
3200 Health Services
3300 Pupil Transportation
3310 Operation of School Buses
3320 Transportation Insurance Program
3330 Replacement of School Buses
3340 Operation and Maintenance of Garage
Equipment
3350 Maintenance of School Buses
3360 Parent-arranged Transportation
3370 Contracted Services
3400 Food Services
3500 Student Body Activities
3510 Athletics
3520 Other Student Body Activities
4000 Operation and Maintenance of Plant
4100 Operation of Plant
4110 Custodial Services
4120 Heating Buildings
4130 Utility Services
4200 Maintenance of Plant
4210 Maintenance of Grounds
4220 Maintenance of Buildings
4230 Maintenance of Equipment
5000 Fixed Charges
5100 Employee Retirement Program
5200 Insurance Program
5300 Rental Land and Buildings
5400 Debt Service Current Loans
5500 Other Fixed Charges
6000 Communitv Services
6200 Civic Activities
6800 Health Service to Non- Public Schools
6900 Transportation Services to Non- Public Schools
7000 Acquisition of Fixed Assets
7100 Acquisition & Improvement of Sites
7140 Public Law 89-10
7190 Other
7200 Acquisition & Improvement of Buildings
7210 Public Law 815
7240 Public Law 89-10
7245 Public Law 89-10 (Built in Equipment)
7290 Other
7300 Acquisition of Equipment
7310 Public Law 815
7320 Public Law 864 Title IH
7330 Public Law 864 Title V
7340 Public Law 89-10 (Movable Equipment)
7390 Other
7400 Replacement of Equipment
7420 Public Law 864 Title HI
7430 Public Law 864 Title V
7440 Public Law 89-10
7490 Other
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8000
8100
8190
8200
8290
8500
8590
Debt Retirement and Debt Service
Debt Retirement
Debt Retirement
Debt Service
Debt Service
Other Debt Service
Other Debt Service
9000
9100
9200
9300
9500
Programs with other Districts, Regional
Private Schools
In Massachusetts (Public Schools)
In Other States (Public Schools)
Other than Public Schools
Assessments to Regional Schools
Schools and
PROGRAM AREA DISTRIBUTION
20 JUNIOR HIGH
23 Vocational Day Program
25 Vocational Evening Program
30 SENIOR HIGH
33 Vocational Day Program
35 Vocational Evening Program
40 BEYOND YEAR - GRADE 12
43 Vocational Day Program
45 Vocational Evening Program
89 ADULT VOCATIONAL EVENING PROGRAMS
CATEGORY AREA DISTRIBUTION
01 Agriculture
04 Distribution and Marketing
07 Health Occupations
09 Home Economics
14 Office Occupations
IG Technical
17 Trade and Industries
Objects
1 Salaries, Professional
2 Salaries, Secretarial and Clerical
3 Salaries, Other Non- Professional
4 Contracted Services
5 Supplies and Materials
6 Other Expenses
7 Principal and Interest
8 Land. Buildings, Equipment
9 Transfer
INSTRUCTIONAL CODES AND
TITLES FOR VOCATIONAL EDUCATION
01 - AGRICULTURE
100 - Agricultural Production
200 - Agricultural Supplies
300 - Agricultural Mechanics
400 - Agricultural Products
500 - Ornamental Horticulture
600 - Agricultural Resources
700 - Forestry
900 - Other Agriculture (Specify)
04 - DISTRIBUTION AND MARKETING
101 - Advertising Services
102 - Apparel and Accessories
103 - Automotive and Petroleum
104 - Finance and Credit
1 05 - Food Distribution
106 - Food Services
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107 - Foreign Trade (International Trade)
108 - General Merchandise
109 - Hardware, Building Materials, Farm and Garden Supplies
and Equipment
110 - Home Furnishings
111 “ Hotel and Lodging
112 - Insurance
113 - Management (General/Miscellaneous)
114 - Marketing (General)
115 - Mid-Management
116 - Real Estate
117 - Retailing (General/Miscellaneous) NEC*
118 - Transportation
119 - Wholesaling (General/Miscellaneous) NEC*
199 - Other Instructional Programs (Specify)
07 - HEALTH OCCUPATIONS
100 - DENTAL SERVICES
101 - Dental Assistant
102 - Dental Hygienist (Associate Degree)
103 - Dental Laboratorj^ Technician
200 - MEDICAL SERVICES
201 - Cytology Technician (Cytotechnologist)
202 - Histology Technician
203 - Medical Laboratory Assistant
204 - Nurse, Associate Degree
205 - Practical (Vocational) Nurse
206 - Nurses’ Aide
208 - Hospital Food Services Supervisor
209 - Inlialation Therapy Technician
211 - Medical X-Ray Technician (Radiological Technologist)
212 - Optician
213 - Surgical Technician)
214 - Occupational Therapy Assistant
215 - Ph3^sical Therapy Assistant
990 - Other (Specify)
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09 - HOME ECONOMICS
HQMEMAKING - PREPARATION FOR PERSONAL HOMF
AND FAMILY LIVING ~
101 - Comprehensive Homemaking or Home Economics
102 - Child Development
103 - Clothing and Textiles
104 - Consumer Education
105 - Family Health
106 - Family Relations
107 - Foods and Nutrition
108 - Home Management
109 - Housing" and Home Furnishings
199 - Other Homemaking (Specify)
200 - OCCUPATIONAL PREPARATION
201 - Care and Guidance of Children
202 - Clothing Management, Production, and Services
203 - Food Management, Production, and Services
204 - Home Furnishings, Equipment and Services
205 - Institutional and Home Management and Supporting
Services
299 - Other Occupational Preparation (Specifj^)
990 - Other (Specify)
14 - OFFICE OCCUPATIONS
100
200
300
400
500
GOO
700
800
900
1000
Accounting and Computing
Business Data Processing Systems
Filing, Office Machines, and General Office Clerical
Information Communication
Materials Support, Transporting, Storing, and Recording
Personnel, Training, and Related
Stenographic, Secretarial, and RcLated
Supervisory and Administrative Management
Typing and Related
Miscellaneous Office (Specify)
990 Other, NEC* (Specify)
TECHNICAL
100 - ENGINEERING RELATED TECHNOLOGY
101 - Aeronautical Techno logj^
103 - Architectural Technology (Building Construction)
104 - Automotive Technology
105 - Chemical Technology
106 - Civil Techno log3'^
107 - Electrical Technology
108 - Electronics Technology
109 - Electro-Mechanical Technology
110 - Environmental Control Technology
111 - Industrial Technology
112 - Instrumentation Technology
113 - Mechanical Technology
114 - Metallurgical Technology
115 - Nuclear Technolog}^
116 - Petroleum Technology
117 - Scientific Data Processing
199 - Other Related Technology (Specify)
500 - OTHER TECHNICAL EDUCATION, NEC *
501 Chemical Technology
502 - Commercial Pilot Training
503 Fire and Safety Technology
504 Forestry Technology
505 - Marine Technology
506 Police Science Technology
599 - Other (Specify)
990 - Other (Specify)
TRADES AND INDUSTRY
1 - air CONDITIONING
101 - Cooling
102 - Heating
103 - Ventilating (Filtering and Humidification)
199 Other Air Conditioning (Specify)
- appliance repair
- automotp/e industries
301 - Body and Fender
302 - Mechanics
303 - Specialization
399 - Other Automotive Industries (Specify)
- aviation OC.CUPATIONS
401 - Aircraft Maintenance
402 - Aircraft Operations
403 - Ground Operations
- BLUEPRINT READING
- BUSINESS MACHINE MAINTENANCE
- COMMERCIAL ART OCCUPATIONS
- COMMERCIAL FISHERIES OCCUPATIONS
- COMMERCIAL PHOTOGRAPHY OCCUPATIONS
- CONSTRUCTION AND MAINTENANCE TRADES
001 - Carpentry
002 - Electricity
003 - Heavy Equipment (Construction)
004 - Masonry
005 - Painting and Decorating
006 - Plastering
007 - Plumbing and Pipefitting
009 - Other Construction and Maintenance Trades
- CUSTODIAL SERVICES
DIESEL MECHANIC
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300 - DRAFTING OCCUPATIONS4
- ELECTRICAL OCCUPATIONS
401 - Industrial Electrician
402 - Lineman
403 - Motor Repairman
499 - Other Electrical Occupations (Specify)
000 - ELECTRONICS OCCUPATIONS
501 - Communications
502 - Industry
503 - Radio/Television
599 - Other Electronics Occupations (Specify)
000 - FABRIC MAINTENANCE SERVICES
GOl - Drycleaning
602 - Laundering
699 - Other Fabric Maintenance Services (Specify)
700 - FOREMANShllP. SUPERVISION. AND MANAGEMENT
DEVELOPMENT
800 - GENERAL CONTINUATION
900 - GRAPHIC ARTS OCCUPATIONS
2000 - INDUSTRIAL ATOMIC ENERGY OCCUPATIONS
001 - Installation, Operation, and Maintenance of Reactors
002 - Radiography
003 - Industrial Uses of Radio-Isotopes
099 - Other Industrial Atomic Energy Occupations (Specif3^)
2100 - INSTRUMENTS MAINTENANCE AND REPAIR OCCUPATIONS
(INCLUDING WATCHMAKING AND REPAIR )
2200 - MARITIME OCCUPATIONS
2300 metalworking occupations
301 - Foundry
302 - Machine Shop
303 - Machine Tool Operation
304 - Metal Trades (Combined)
305 - Sheet Metal
30G - Welding
319 - Other Metalworking Occupations (Specify)
2400 - METALLURGY OCCUPATIONS
2500 - NUCLEONIC OCCUPATIONS
2600 - PERSONAL SERVICES
601 - Barbering
602 - Cosmetology^
699 - Other Personal Services (Specify)
2700 - PLASTICS OCCUPATIONS
2800 - PUBLIC SERVICE
801 - Fireman Training
802 - Law Enforcement Trainingo
899 - Other Public Services (Specify)
2900 - QUANTITY FOOD OCCUPATIONS
901 - Baker
902 - Cook/Chef
903 - Meat Cutter
904 - Waiter/Waitress
999 - Other Quantity Food Occupations (Specify)
3000 - REFRIGERATION
3100 SMALL ENGINE REPAIR (INTERNAL COMBUSTIONS
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" stationary energy sources OCCUPATTnKTq
201 - Electric Power and Generating Plants
202 - Pumping Plants
299 - other Stationary Energy Sources Occupations (Specify)
^200 - TEXTILE PRODUCTION AND FABRICATION
301 - Dressmaking
302 - Tailoring
399 - Other Textile Production and Fabrication (Specify)
3400 - SHOE manufacturing/repair
3500 - UPHOLSTERING
3G00 - WOODWORKING OCCUPATIONS
601 - Millwork and Cabinet Making
699 - Other Woodworking Occupations (Specify)
6600 - OTHER TRADES AND INDUSTRY OCCUPATIONS (SPECIFY^
* NEC - Not Elsewhere Classified
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appendix C
COSTS PEK BUDGET CLASSIFICATION
The estimated operational cost data collected at the Diman Regional
Vocational-Technical High School, Fall River, Massachusetts, for the 1969-
1970 school year is presented on the following pages.
The costs are presented per budget classifications used by the school's
budgetary and accounting system.
ESTmATED OPERATIONAL COSTS
July 1, 1969 - June 30, 1970
125
1000 Administration
School Committee
1100001 Salary of Treasurer $1, 000. 00
1100002 Salary of Secretary 75. 00
1100004 Contractual Services
(legal counsel)
156. 85
1100005 Supplies and Materials 695.28
1100006 Other Expenses 2,463. 81
$4,390.94
Superintendent's Office
1200001 Salaries, Superintendent $8,437.50
1200002 Fiscal Officer Salary 6, 028. 77
Note: Not "on board" for full
academic year - budget
for 1970 - $10, 000
1200002 Salaries, Secretarial 4,903. 09
1200005 Supplies and Materials 934.72
1200006 Other Expenses 1,653.74
$21, 957, 82
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2000 Instruction
2200 Director’s Office
2200331 Total Professional
Salaries
$21, 868.50
2200332 Total Non-Professional
Salaries
20,662.55
2200334 Contractual Services 48. 00
2200335 Supplies and Materials 2, 112.53
2200336 Other Expenses 593.41
$51,284.99
2300 Teaching
2300331 Professional Salaries $594,221.98
2300335 Supplies and Materials 66,277.09
Note; Does not include
Food Trades
2300336 Other Expenses 376.55
$660, 875. 62
2400 Textbooks
2400335 Supplies and Materials $10,920.21
$10,920.21
2500
3000
Library Services
2500331 Salaries $ 1,692.30
2500335 Supplies and Materials 380. ,3
$ 2,073.03
2600 Audio Visual Program
2600335 Supplies and Materials $ 922.98
$ 922.98
2700 Guidance Program
2700331 Professional Salaries $24,180.00
2700332 Clerical Salary 29.75
2700335 Supplies and Materials 1,328. 15
2700336 Other Expenses 50.50
$25,588.40
Other School Services
3200 Health Service
3200331 Professional Salaries $ 8,594.00
3200335 Supplies and Materials 698.45
$ 9,292.45
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3300 Pupil Transportation
3310 Operation of School
Buses
$ 5,244.28
3320 Insurance 1,323. 02
3350 Maintenance of Buses 969. 86
3370 Contracted Transportation 50, 175. 18
$57,712.34
3400 Food Services
3400333 Cafeteria Manager Salarj^ $ 4,161.64
3400336 Other Expenses 15. 50
$ 4,177.14
3510 Athletics
3510331 Professional Salaries $ 4,100.00
3510335 Supplies and Equipment 9,122.60
3510336 Other Expenses 4,271.03
$17,493. 63
3520 Other Student Body Activities
3520331 Salaries $ 2,687.50
3520336 Other Expenses 207. 10
$ 2,894.60
4000 Operation and Maintenance of Plant
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4100 Operation of Plant
4110 Custodial Services
4110333 Non-Professional
Salaries
$42,192.09
4110335 Supplies and Materials 8, 865.61
$51, 057.70
4120 Heat
$ 8,549.33
$ 8,549.33
4130 Utility Services $28,990. 10
$28, 990. 10
4210 Maintenance of Grounds
4210333 Non- Professional
Salaries
$ 5,474.53
4210334 Contracted Services 524. 00
4210335 Supplies and Materials 1, 042.40
$ 7,040.93
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5000
7000
Maintenance of Buildings
4220334 Contracted Services
4220335 Supplies and Materials
$ 640. 00
3,515. 67
4230 Maintenance of Equipment
4230334 Contracted Services
4230335 Supplies and Materials
Fixed Charges
5100 Emplo.yee Retirement Program
5200 Insurance Program
5200336
5200336A Group (est)
$ 4,155.67
$ 639.00
446.93
$ 1,085.93
$ 9,139.00
$ 7,926.37
13,395.50
Acquisition of Fixed Assets
7300005 Books for Librar}'-
$21,321. 87
$ 4,100.25
$ 4,100.25
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appendix D
COST-EFFECTIVENESS ANALYSIS OF INSTITUTIONAL OBJECTIVES
Excerpts of an article by the author, "Phase HI: Cost-Benefit Evalu-
ation, " in A Guide to Evaluation Massachusetts Information Feedijack System
for Vocational Education (Forbes, 1969) are presented on the following pages
The technique described was,developed for performing cost-effectiveness
analysis of institutional objectives.
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Aimlyses of the relationships between institutional objectives, instruc-
tional objectives, measures of the achievement of objectives, and cost could
provide evaluators and planners with valuable data. Analyses of this magnitude
are uncommon in traditional educational research. The above relationships do
not have the attributes required of a two-variable, one-man project. Analyses
of the above magnitude are not exceptional in the defense and space industries.
Therefore, the adaption and application of the expertise of the system analyst
to educational problems should provide the tools necessary to broaden the scope
of the traditional researcher. One approach which may lead to the analysis of
the relationships of the previously listed variables is presented in this paper.
The variables— institutional objectives, instructional objectives,
measures of the achievement of these objectives, and cost—and their relation-
ships define a system. To be more accurate, they define a subsystem of the
larger educational system. To study this subs3^stem several assumptions are
necessary.
(1) The school system has defined a set of institutional objectives.
(2) Instructional programs are based on sets of instructional
objectives.
(3) Institutional and instructional objectives are stated in measurable
terms.
(4) Instruments for measuring the achievement of objectives are
available.
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(5) Accounting and budget data is systematically maintained by the
school system.
Cost IS defined as the monetary resources allocated through a budgetary process
for the operations of the school system. This definition excludes the cost asso-
ciated with student time and resources, therefore, cost benefit analysis of the
results of this approach to the analysis of the relationships of objectives and
costs is limited.
There are basically three plans of operation in systems analysis, i. e.
,
collecting data, categorizing and displaying data, and the analysis of data. If
the analyst has determined precisely the analysis to be performed, the data to
be collected can be defined and the format for categorizing and displaying the
data can be designed. A plan for the order of operation on each of three levels
can be designed and implemented. This approach is the traditional method of
the educational researcher. However, there are cases where the precise
analysis to be performed cannot be specified. A study of the data is needed
before well-defined analysis can be initiated. The study is essentially
collecting and attempting to categorize and display data. Categorization normally
will suggest changes in methods of collection as well as indicate additions and
deletions to the information being gathered. Therefore, the level of operation
—
collection or categorization— is constantl}^ changing. Once the collection/
categorization stage has been initially completed, then analysis may be initiated.
As analysis of the data progresses, it is highly possible that the format of the
data will have to be revised and, in some cases, additional information will
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have to be collected and categorized. The study, and more precisely, the
collection and categorization/display levels, is the approach outlined in this
paper for investigating the relationships between instructional objectives,
institutional objectives, achievement of objectives, and cost of instructional
programs.
The matrix is one of the displa}^ formats used in s3'^stems analj'sis. A
matrix is a two dimensional array. It is used to display' values or characteris-
tics which ai e associated with the pairing of attributes of the tw'o dimensions.
Figure 1 is an example of a matrix used to display' cost data. The columns are
the traditional activities or functions of a school S3^stem. The row'S are object
areas or "line items" of the system. The common method of recording costs
for budget and accounting purposes of a school system uses the activity/object
breakdown of cost. The sum of the rowg "Salaries", would be the total amount
of money either allocated or expended for salaries in the system. The sum of
the column, "Administration", would be the total cost of administering the
S3^stem. The square in row' "Health Benefits" and in the column "Administration"
w'oiild indicate the cost of health benefits provided to administrative personnel.
The number of dimensions of an arra3' may exceed the two of the matrix.
Sometimes it is beneficial to present data in a three dimensional array. For
example, it is possible to extend the previous array of cost data by adding a
dimension of "Instructional Programs". Figure 2 is an illustration of this
concept. Costs are related not onl3' to specific activities and objects, but they
are also assigned to specific programs. Many school s3'stcms have extended
figure 1
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figure 2
three dimensional cost display
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their accounting and budgeting systems to include the program level. Hence,
administrators have readily available data pertaining to the cost of programs.
The advantages for planning and evaluation of instructional programs should be
obvious.
The variables being considered in this study may be displayed in the
matrix format. The first three matrices suggested for consideration are:
(1) A matrix displaying a relationship between institutional and
instructional objectives.
(2) A matrix displaying a relationship between institutional objectives
and instructional programs.
(3) A matrix displaying a cost relationship between institutional
objectives and instructional programs.
Institutional objectives are achieved through instructional programs.
Each program is based on a set of instructional objectives; therefore, it is
possible to relate instructional and institutional objectives. This relationship
is graphically illustrated in Figure 3. Each column of the matrix designates
an institutional objective. Rows indicate instructional objectives of a specific
program. The square of the matrix contain one of the following values:
P—The instructional objective was planned to assist in achieving the
institutional objective.
C—The instructional objective will contribute to the achievement of
the institutional objective.
FIGURE 3
PROGRAM ”A"
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Instructional
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Institutional Objectives
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N-Xhe instructional objective will have negligible or neutral effect in
Echieving the institutional objective.
Figure 3 illustrates a partially completed matrix for Program "A"—a hypo-
thetical instructional program. A similar matrix can be prepared tor each of
the instructional programs of an institution.
The set of matrices resulting from the above exercise may be combined
in a matrix. Figure 4 illustrates a relationship between instructional programs
and institutional objectives. The columns are the same as in the previous set of
matrices. The rows designate instructional programs. The values of the
squares are subjectively determined from the data contained in the first set of
matrices. A weight, from 0 to 10, is assigned to each block. If a column of a
matrix describing the relationships between instructional objectives contains
all P's, then a value of 10 would be appropriate. If a column contains all C's,
a 4 may be appropriate. If a column contains all N's, a 0 would be appropriate.
Using these three states as guides, values for each square can subjectivel}^ be
determined. The weights assigned in the first row of Figure 4 are based on the
data contained in Figure 3. Weights defined in the above manner are subjective.
They are also relative to each other if the same subjective reasoning is used in
determining all weights displayed in the matrix. Care should be employed in
interpreting the data presented in this matrix.
Cost factors can now be added to the display of data. The columns and
rows of the next matrix. Figure 5, remain the same, but the values of the
squares are determined from the cost assigned to instructional programs. The
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total cost of a program is proportioned over the institutional objectives accord-
ing to the weights assigned in the previous matrix. This is accomplished by
adding the weights of a row and dividing that sum into the total cost of the pro-
gram. The resulting amount is then multiplied by each weight to determine
the values to be assigned to the squares of the cost matrix. The sum of each
row should equal the total cost of a program. For example, if the instructional
objectives of Program "A" were only related to the institutional objectives for
which data was presented in Figures 3 and 4, and if the total resources allocated
for the program were $12, 100, then the cost would be distributed as illustrated
in Figure 5. To complete the cost matrix, sum each column. These sums are
subjective indications of the budget resources allocated to the achievement of
institutional objectives.
The next matrix proposed contains more data than the first three illus-
trations. One of the assumptions stated earlier was the presence of a measur-
ing instrument to determine achievement of both instruetional and institutional
objectives. This matrix will present data pertaining to the suceess of students
in meeting the stated objectives. Success is defined as a state where a student
has either demonstrated he has reached a specified level of performance or
that he has achieved a specified incremental increase in his level of performance
on a specific objective. From this data the percentage of successful students of
a given population can be determined. Several sets of percentage data can be
derived. These are displayed in the following matrix. Figure 6.
The columns of the matrix designate institutional objectives.
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achievement matrix
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Associated with each column heading is the value indicating the successful
percentage of the total student population. The rows indicate instructional
objectives of a program. The associated value indicated the successful percen-
tage of students enrolled in the program and who were tested on the instruc-
tional objective. The squares contain two numbers. The first is an indication
of the percentage of students who were tested on the instructional objective and
who were successful on the institutional objective criterion. The second number
is similar to the first, but the student population is limited to a subset of the
previous population. The percentage indicates successful students who are not
enrolled in other programs which have instructional objectives related, either
in a planned or contributory role, to the same institutional objective.
Another r Citrix which would be beneficial to a study of available data
should be similar to the three dimensional cost matrix presented earlier.
Instead of the third dimension being instructional programs, it could be the
instructional objectives of the instructional program. For some cases the
assignment of cost to instructional objectives may be easily achieved, but the
probability of having to subjectively assign some cost factors is high. There-
fore, a procedure similar to methods previously described would have to be
designed. Once data is available in the above form it would be easy to generate
a cost matrix relating instructional objectives to institutional objectives. This
matrix would be similar to the matrix illustrated in Figure 5, except the rows
would designate instructional objectives instead of instructional prograins.
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To complete the collection of data, it is suggested that a table of instruc-
tional programs be compiled which would list the total cost of the program and
the level at which each program is funded. The level of funding could be deter-
mined from data generated by planners of instructional programs if requests
for funds for programs were submitted in a format which would indicate different
levels at which the program could operate.
The set of matrices and the table suggested for categorizing and display-
ing data would provide the analyst with a vast amount of data. The collection of
data w'ould be a time-consuming and sometimes difficult task. The study as
defined would certainly require the application of data processing methods.
Computer programs could be designed which would aid in the categorization of
the data and would generate the displays in the suggested formats.
The third level of operation in systems analj^sis—the analysis of the data—
is limited only by the imagination of the explorer. Working within the con-
straints of the validity of the subjective data, it would be possible to draw
inferences and in some cases test hypotheses.

